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JOHNSON CONTROL...The “BRAIN’ of Air Conditioning 
CONTRIBUTES TO THIS MARCH OF PROGRESS 


The American way to better living is exempli- 
fied by the desire of American industry to 
provide more diversified services, additional 
conveniences, and greater comforts for all. 
Institutions which live by serving the public are 
aware of the business-getting value of modern 


air conditioning. In countless of these air con- 


ditioning installations, Johnson automatic tem 
perature and humidity control supplies the 
“brainwork” . . . Never-ceasing research and 
design, for greater economy and efficiency in 
the automatic operation of air conditioning 
plants, places the nation-wide Johnson organiza- 
tion in the front rank of this march of progress. 
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Johnson ‘Sunrise’ Insertion Thermo 
with unique adjustable tilting ‘ee 
Full 9-inch scale and red-reodins 
cury column in heovy lens sion 


One of the Johnson line of Extended 
Tube Thermostats. Various types of 
bulbs adapted to « variety of uses in 
aviomatic air conditioning control. 
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Safety! 


THE NASH VAPOR TURBINE HEATING PUMP IS 


NOT STOPPE 





For service in greenhouses, hospitals, 
schools, theatres, and public buildings, 
where heat failure is a serious matter, the 
Nash Vapor Turbine Return Line Vacuum 
Heating pump should be specified, for this 
pump operates perfectly without electric 


current. 

This is because the motive power is a 
special turbine operating on steam direct 
from the heating system. Steam used to 
drive the Vapor Turbine is returned to the 
system for heating, with little heat loss. 


D BY ELECTRIC CURRENT FA 
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This pump insures constant heat in the 
system, it eliminates electric current cost, and 
it promotes high efficiency in the heating 
system. Heating efficiency is due to the fact 
that this pump can operate continuously 
with economy. Continuous operation means 
uniform circulation, and uniform conditions 
in the system mean steam saving. 

This pump has but one moving part, no 
internal wearing parts, and requires no in- 
ternal lubrication. Bulletin D-246 tells all 
about it, and it is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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WASHINGTON CORRESPONDENT REPORTS ON PROGRESS 
OF NATIONAL DEFENSE CONSTRUCTION TO DATE 


Out of the welter of official Washing- 
ton, Arnold Kruckman, Washington cor- 
respondent, has prepared especially for 
HEATING, PrpING AND Arr CONDITIONING 
the following summary of the national 
defense date. 


So many offices and agencies issue some 


construction program to 
information, so much other information 


is buried in inaccessible places or is 
deliberately unavailable, s0 many devel- 
ipments daily, that the task of 


arriving at the correct fiqures is 


come 
alm St 
insurmountable. Mr. Kruckman’s story is 
intended to give a picture of the national 
defense construction program slanted par 
ticularly for those whose interests are in 
the heating, piping and air conditioning 
services required in these new plants and 


buildings —Tue Eptror 


Since July 1, the beginning of this 
fiscal year, and ending with the last week 
in September, government contracts and 
awards announced for building and con- 
struction for national defense total $832,- 
470,712, it this 


woximates forecast for 
] 


roughly ap 


the 


appears ; 
the 
Those who should know 
$6,000,000,000 on 


year. 
believe we will 


spend about building 
and construction for national defense dur 
1940, to 


normal in 


ing the fiscal year of July 1, 
1941 The 
dustrial and private construction program 
last 


June 30, usual 


should be regarded as additional; 
year it amounted to something like $4,- 
000,000,000. 

No one yet knows exactly how many 
military camps and posts will be built 
new from the ground up, and how many 
existing posts will be expanded. They 
tell you the information is restricted be 
cause it is a military secret; but the real 
reason, in the majority of cases, appears 
to be to the 


reaching local community organizations 


prevent information from 
and others who might profiteer on the tip 
the fed 


eral government spends about 6 per cent 


Under normal circumstances 


of its building budget for piping, in 
cluding everything from cast iron t 
brass and copper pipe, the percentage 


covering purely the cost of the pipe, not 
labor. It 
the same percentage on heating installa- 


installation nor spends about 


tions, also minus labor, which usually 
are steam or hot water. The figures 
are derived from reports from contrac 
tors. 

The government very rarely contracts 


directly for the heating, piping, plumbing 
and similar the 
custom prevails in practically all national 


installations and same 
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defense work. The general contractor is 


employed on a cost-plus-a-fixed-fee basis 


and he is regarded as the agent of the 


government empowered to hire and pur 


chase all service and every installatior 


that goes into the structures included ir 


his contract. 


} } 


to secure approval of every bargain lh 
makes, and gets this okay from the army 


Under 


rush to build is so great 


or Navy inspector existing cil 
cumstances the 
that the plans issue from the engineers’ 
Washingtor 
sketchy that it is 
Washington 


subcontracts 


and architects’ offices in 


piecemeal, and are so 
almost impossible for th 


office even to consider the 


The job is necessarily almost wholly 
under the control of the general con 
tractor. Apparently the place to sell him 


piping and heating installations and sery 
ice is at the point of the project 


conditioning installation is 
For 
ditioning is specified in the hospital to 
be built at Moffett Field, Calif., and at 


the hospital at Orlando, Fla., the 


Each air 


unique in itself. instance, air con 


sum oft 
$129,300 being specified in the schedulk 
The plant to manufacture TNT 
DNT, at Wilmington, IIl.. to be 


Stone & Webster for $10,863,000, is to he 


air 


and 


built by 


numbet 
} 


conditioned There are a 


of gun plants to be operated by the 


army which require air conditioning. Air 


conditioning also is specified in several 


new arsenals, and in the great powder 


ants in Ohio and Virginia which will 
| 


cost over $40,000,000 There are also 
hospitals with special air conditioning 
scheduled at Jacksonville, Quantico, San 
Juan, Guantanamo and Coco Solo: over 


a million is indicated for piping and air 


conditioning in the naval hospital at 
Washington, D. C 

Air conditioning is specified for the 
new navy hospital to go up at Chelsea 
Mass., and at Camp Custer, Mich. The 


sum of $492,800 is indicated for air con 
Hospitals will be 


ind at 
} 


ditioning and piping 


erected at all the camps, many 


ee ¢ xpande d, 


installed at 


of the posts which are to 
and air conditioning will be 
One of the 


will be the 


each place. outstanding air 
$92,000,000 


Ohio 


conditioning jobs 
Hamilton, 
Over floor 
to be added to other airplane factories 


plant to be erected at 
12,000,000 sq ft of space is 
in the near future, and each factory will 
require air conditioning in some of its 
departments. Air conditioning also is 
specified in the plans for the expansion 
of some of the new plants at Scott Field, 
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He 1s required, however, 


Bellevill 


e, | 


i ind bs i ict T ‘ 
shops at other arn r fields. It is 
pected the great air depot ot the i 
at Stockton, Calif., will have a im! 
‘f buildings to be various! ir con 
tioned An army spital in the west 
is scheduled for an item of $129,300 wort! 
i air conditioning The Ge il M 
tors plants, for which the government 
has advanced $62,000,000, will le a 
conditioning. 

Piping on a large scalk ’ 
Lamp Custer, Micl $126,800 bein t 
aside for the purpose In a naval 
pital $10,747 is allocated t S[x i] 
ing Both piping and ai nditi 
are specified at Carlisle Barra Pe 
and $203,748 wort I piping 1s quit 
at the navy yard Pearl Harlx Ha 
waii. Special piping is specified at Ma 
Dill Field, Tampa, Fla., and at vari 
new camps. Much special piping is 
dicated at the camps where the nat il 
army begins its year’s service in tent 
Over $50,000 for piping 1s prograt med at 
Ft. Niagara, and a large expenditure 
indicated at Ft. Jackson, S. C At 
fleet base, which will cost $18,012,500, a 
special item of $665,000 is specified f 
heating and piping. The Stockton 
depot is to have a water distributu 
system which will cost $55,000 Hi 
Field, in Utah, will have $130,000 of 
ing. 

[he airport program, for wl 
gress has made a special appropriatior 
starts with 75 fields for military é 
which will be built immediately, and in 
cludes 3400 more which will be built a 
rapidly as the work may be throw: t 
gear. Within the next three or four year 
this program envisions the creat 
total of 4000 airports in all parts of the 
country; the plan is to place one airport 
within 30 minutes of eve town al 
city Each airport involves special and 
extensive piping. Some will have s! 
that will be air conditioned The wor 
on these airports is jointly dire ted | 
the army, the navy and the civil a 
nautics authority, with the cooperation of 
the localities where each airport is built 

In Washington the interests of the pip 
ing and heating industries focus in a 
manufacturers liaison committee headed 
by George Hoffman. In the quarter 
master general's office, the industries 
maintain liaison through Major F. S 


Harvey, chairman of the advisory council 


‘ 
ot the 


Major Harvey lists the 


are found to be qualified to do tl 


tional 


pervision 


defense 


of 


work. 


building 


construction division of 


the army 
contractors wh 
I he na 

The general su 
activities comes 
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under L. M. Leisenring, supervising arch- 
itect of the quartermaster general’s con- 
struction division; and heating, piping 
and air conditioning comes directly 
under the control of John R. Gramm, me- 
chanical engineer in charge of the in- 
terior utilities section. The expert im- 
mediately in charge is A. L. Sherman. 
In the navy the liaison officer for the 
industries is Commander W. B. Young 
of the procurement section of the bureau 
of supplies and accounts. Much of the 
work comes jointly under the supervision 
of the army, navy and the procurement 
division of the treasury department. The 
procurement division often works on the 
assignment of the national defense ad- 
visory commission. Many of the prob 
lems of selection, and the details of con- 
tracts, are handled by the procurement 
division, particularly if they are special 
jobs that are directly ordered for the 
government from the industry immedi- 
ately concerned. The expert in the 
procurement division in charge of heat 
ing, piping and air conditioning is G. C 
Salomone, senior purchasing officer. 
Practically all national defense business 
is placed with contractors or manufactur- 
ers on the basis of cost-plus-a-fixed-fee, a 
system to hurdle the bid-advertising de- 
lays Under this system the seller is 
paid all costs of materials, services, la- 
bor, transportation, overhead, etc., and 
in addition receives a fixed fee, the fee 
being determined by agreement. In lieu 
of invitation bids, the contractor or manu 
facturer is chosen from the list of 3000 
or more assembled by Major’ Harvey 
Three names are usually suggested and 
are approved by the so-called Hogan 
committee, an organization which acts 
for the army, navy and other national 
defense agencies. The Hogan commit- 
tee consists of representatives of the as- 
sociated general contractors of America, 
the several architectural societies, engi- 
neering associations, the construction 
league, and similar national organizations. 
Either all or any one of the firms chosen 
by this committee receive the job; or on 
occasion the choice is made directly by 


the government agency itself. 


INDUSTRY EXPANDS 
FOR DEFENSE WORK 
Expanding peacetime and preparedness 
activity is reflected in the announcement 
by President George H. Bucher that Au- 
gust, 1940, was the biggest month in the 
history of the Westinghouse Electric & 
Mig. Co. 


68.8 per cent increase over July and busi 


\ugust’s business showed a 
ness for the first eight months in 1940 
a 67.1 per cent increase over the same 
1939 period. Employment approached the 
peak months of 1929 and 1937. 


If all emergency orders were elim- 
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inated from the monthly report the re- 
maining peacetime business would still 
be comparable to the best peacetime 
months in the company’s history, it was 
explained, even when the boom year of 
1929 is included. The company’s previ- 
ous record month was October, 1917. 

Since last June, Westinghouse has com- 
pleted five buildings; nine are under con- 
struction, and another is contemplated. 

* * * 

The placing of a $20,000,000 machine 
gun order with Frigidaire Div., General 
Motors Corp., announcement of which 
was made last month, will not interfere 
with manufacture of the company’s regu- 
lar products, according to a_ statement 
issued by E. G. Biechler, general man 
ager. 

“The task of providing machine guns 
for the government will be carried out 
with the use of additional facilities, in 
cluding a new five story factory build- 
ing,” Mr. Biechler said. “The regular 
line of products, therefore, will be manu- 
factured on an uninterrupted schedule 
in the plants and with the machines ordi 
narily used for this purpose.” 

Work on the new building for gun pro 
duction, which will be erected on a site 
adjoining existing plant buildings follow- 
ing demolition of an old structure now 
standing on the property, is to begin im 
mediately. The building is to be ready 
and machinery is scheduled to be installed 
before gun production tools and dies are 
completed. \ctual gun manufacturing 
is expected to begin in about 10 to 12 
months, 


HOUSING FOR 
DEFENSE WORKERS 

Private industry has the capacity to 
provide the major part of the housing 
needs of our defense program, but imme 
diate action is necessary if the delays 
and mistakes that crippled America’s war 
effort in 1917-1918 are to be avoided. 
This finding is included in a special re 
search report prepared for the housing 
committee of the Twentieth Century 
Fund, the first section of which was made 
public last month. 

\ccording to the research staff, in only 
a comparatively few places did the ordi- 
nary supply of housing break down suffi 
ciently in 1917-1918 to create a necessity 
for direct governmental operation. These 
places were centers of high concentration 
of war activities where competition for 
labor and materials was intense, where 
transportation was overtaxed and where 
the certainty of a decline in industrial 
operations after the emergency discour 
aged private enterprise. While the pri- 
vate building industry faces the present 
emergency with more favorable circum- 
stances than in 1917-1918, we may still 


be confronted by many critical situations 


according to the report. Industrial ex 
pansion has hardly begun, yet the nam 
of many of the trouble centers of th 
last war are heard again — Newport 
News, Camden, Quincy, Bath and t! 
arsenal towns. 


PLEDGE ASSISTANCE 
IN NATIONAL DEFENSE 


Manufacturers in the plumbing a 
heating industries pledged their whol 
hearted coOperation in the national cd 
fense program at a meeting of represer 
tatives of various associations and indus 
try groups held in Cleveland last mont! 
Called at the suggestion of the constru 
tion division of the advisory commissio 
to the council of national defense, t! 
meeting voted to organize a plumbing 
and heating industries manufacturers 
committee. George E. Hoffman, Cra 
Co., was elected chairman. 

The purpose of the advisory commis 
sion in asking for the active coOperatio 
of the plumbing and heating industries 
was outlined in a statement by J. W. Fo 
lin, managing director of the producers 
council, who was instrumental in calling 
the meeting. The primary purpose, lh: 
said, is to check the defense requirements 
with the industries. 

“The plumbing and heating industries 
Mr. Follin declared, “occupy a very ir 
portant and strategic position in the de 
fense picture. 

“The calling of the national guard a: 
the draft involve large shifts of popula 
tion. Adequate and sanitary shelter must 
be made available swiftly 

“The purpose of the advisory commis 
sion is twofold. In the first place, th 
commission wishes to acquaint the plum! 
ing and heating industries with certain 
initial needs for materials and equipment 
In the second place, the commissior 
wishes to ascertain the capacity of the 
industries for the production of materials 

“The basic objective is to avoid bottle 
necks in the production of materials es 
sential to the defense program. A billion 


dollars worth of construction is involved 


in appropriations that have already bee: 
approved by congress. 

“The advisory commission wishes t 
have everything handled in an orderly 
way through the normal channels. The 
commission will acquaint the industries 
with its needs broken down on the quar 
ter of a year basis. Thus members of the 
industries will be able to prepare thet 
individual inventories for the total re 
quirements. Manufacturers, knowing i 
advance the total tonnage involved in re < 
quirements, should be able to adjust thei 
inventories so that excess production will 
be avoided while at the same time ack 
quate stocks will be on hand to fit int 
the defense requirements.” 
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Do Piping Improvements Pay? 


The Chief and Gard Work Out a Couple of Charts for 
Checking Probable Profit on Money Spent for Piping 


ELLO, Chief, what's new today ?” 

“Plenty, Gard, plenty! Ever since we started 

analyzing requests for piping improvements, 
the department heads have kept me busy checking their 
ideas and formal requests for improvements. Not that 
I mind doing it—I’m interested in cutting production 
costs and improving equipment availability. But making 
the calculations and checking them with the department 
heads and cost accounting, plus discussions with the 
Boss, takes a lot of my time and yours.” 

“Well, Chief, I'll help make it easier if I can, but 
you'll have to give me the details of what you want.” 

“QO. K., Gard. First, we can get production costs and 
financing charges from cost accounting. Second, we have 
our own and the various department records on machine 
availability. Next, we have our records and access to 
the purchasing department’s files on cost of piping mate- 
rials and labor. But, when we get all these, we must still 
put them together to get a true picture. That takes time 
—but more to the point, we must make the picture sim- 
ple and conclusive so that we can either turn down the 
request definitely and quickly, or approve it with suffi- 
cient emphasis to get the Boss’s approval without a lot of 
unnecessary discussions.” 

“Right the first time, Chief. But where do I fit in?” 

“Well, pictures are the easiest way to tell stories. 
Graphs or charts are a form of picture. If 
we can have a chart that will allow us to 
show the relationship between investment, 
rate of amortization, amount of amortization, annual 
savings, and profit (if any), we can save time and do 
a better job. I notice that Ackerman of Cost Account- 
ing is talking to the Foremen’s Club this week. Why 
don't you ask him for suggestions ?” 

o 3° 

What the Chief said is usually a self-evident truth. 
Figures and prosaic discussion of facts often fail to 
arouse interest and full appreciation in those who read 
them. Enliven them with a simple picture in graphical 
form and interest and appreciation is increased very 
markedly. 

In the case at hand, the problem is one of codrdination 
of several factors of cost and financial procedure to indi- 
cate whether or not any proposed improvement under 
examination will be profitable-—and if so, to what extent. 

The cost of the proposed changes can be shown as a 


*Burns & McDonnell Engineering Co., Consulting Engineers. 
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SUMMARY 
Mr. Kirkwood has 


been late 


and Gard—who already 


The Chief 


introduced to analyzing 


you~ have busy of 
requests from various plant departments for piping im- 
provements and changes. Sometimes they're kept pretty 
busy determining if a proposed change is or isn’t finan- 
cially sound, so the Chief had Gard work out a couple 
of charts to simplify the job. . . . The charts are repro- 
duced here. With the first one, knowing the interest 
rate and the amortization period in years, the amortiza- 
tion in per cent of investment can be found. Then, by 
knowing the investment required for the piping change 


and the per cent amortization, the savings and the per- 


centage of profit can be determined. Fig. 1 is self 
explanatory, although its use is described in the text, | 
as is the use of Fig. 2. The dotted lines on Fig. 2 are ' 


used for the example discussed by Gard and the Chief 











bill of material and estimate. This should be accom 
panied by a drawing or sketch showing the extent and 
location of the changes in plant and equipment. The 
sketch or drawing should be arranged and drawn to 
emphasize the new 


erences to existing facilities, equipment and structures 


layout, not overlooking essential ret 


Operating costs in terms of the individual machine o1 
unit production These 
should be stated in terms of existing oper 
ating conditions, with restatement in terms 


are necessary 


of conditions subsequent to completion of improvements 
Depending upon individual conditions, it may be pos 
sible and desirable to portray graphically the compar 
On the other hand, this graphical com 


parison may be of minor value and may serve to d 


ative costs. 


tract attention from the important technical pictures of 
physical changes and financial relationships 
These latter relationships are all-important, in that 
they show whether or not the proposed improvements are 
worthwhile and to what extent. A series of calculations 
and a table of results will clearly define the answer. On 
the other hand, a simple picture may be of invaluable 
assistance in interpreting these figures, particularly 
where they must be discussed with someone not familiar 
nor fully acquainted with the methods used to arrive at 
the results. 
Each organization has its own method of writing off 


the cost of capital expenditures. These will vary in many 


581 ' 














~ 





respects, particularly as to amortization period, use of 
straight line or sinking fund amortization, interest rates, 
and whether or not interest is computed on amounts 
transferred to sinking fund. Further, the period of 
amortization may be different for different departments 
in accordance with life expectancy determined by exper 
ience with equipment served. 

The curves in Fig. 1 are based upon the sinking fund 
method, with identical interest rates used for both cost 
of money and earnings in the sinking fund. Interest rates 
from one to seven per cent are shown. Amortization pe- 
riods of two to 30 years are covered, except for rates of 
one and two per cent. 

Entering the sheet at the proper year for the selected 
amortization period a line projected to the correct inter- 
est rate curve will intersect the curve at a percentage 
value defined as the per cent of investment to be placed 
annually in the sinking fund in order to pay annual inter- 
est and retire the investment at the end of the amortiza- 
tion period. It should be noted that the horizontal scale 





changes at the five year mark, this being done to increase 
the legibility of the curves. 

With the rate of annual amortization charges deter 
inined it is possible to correlate the other major elements 
of the graphical story. Fig. 2 is a pair of synchronized 
curve families. Considering first those curves below the 
horizontal scale it is found that the vertical scale is for 
dollars invested in the improvement program. The diag 
onal lines are the per cent amortization obtained in 
Fig. 1. The horizontal scale shows the investment mul 
tiplied by the amortization rate, 1. e., it shows the annual 
amortization in dollars. Note that any rate (per cent) 
of amortization may be found by interpolation on the 
bottom line of the chart. The vertical scale is in terms 
of unit dollars and can be used conveniently for any value 
of investment. 

Entering the chart on the lower vertical scale at the 
proper amount of investment, a line is projected to its 
intersection with the previously determined rate of amor 
tization. A vertical line at this point will cross the hor 

izontal scale at the amount of an 





+ 

+444 

= a 

dant 
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nual amortization. 
The upper vertical scale shows 





the amount of annual amortization 
and the savings in terms of unit 





2eee Seen: dollars. The horizontal scale is 
common to both parts of the sheet 
The diagonal lines show the per 





cent profit, i.e., the per cent rela 
tion of annual savings in excess of 





++i tt 


annual amortization to annual 
amortization. 





Continuing with the explanation, 
the vertical line indicating amount 








AD 





of annual amortization charges is 
extended to the level of annual sav 








ings. Where this line intersects the 
lowest diagonal line also indicates 





the level of annual amortization in 
dollars. Horizontal lines through 
these points, coupled with the zero 








level (at the horizontal scale), 








graphically portray the relation 
ships of annual cost and _ profit. 
Where the vertical line of annual 





amortization crosses the horizontal 
line of annual savings is a common 








intersection with a diagonal line 
showing per cent annual profit. 
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“Chief, here are your curves. 











That man Ackerman not only told 
me how to make them up; he 











dropped over to the house last night 
to check them.” 
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“Good. | suppose they were all 
laid out correctly ?” 

“Yes, but he liked them so much 
he has asked for the original trac- 





ing that Joe made up this morning. 
Wants to put it in the plant tracing 
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file so he can get copies quickly 
when he needs them.” 
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“All right, Gard. I see you have worked out an 
analysis.” 

“Well, it’s this way, Chief. Jones, in the moulding de- 
partment, worked up his ideas of investment and savings. 
[ got Accounting to tell me the proper amortization 
period and interest rate. If I have the idea right, the 
story shows up this way. Two year amortization on a 
3 per cent basis shows 52.3 per cent rate of annual 
amortization on Fig. 1. Jones says he figures $770 is 
the cost of the change and at 52.3 per cent the annual 
amortization charge is just about $400 from Fig. 2. He 





claims the improvements will save at least $930 in prod- 
uct value annually based on machine outage records. All 
right, that shows a profit of $930 minus $400 or $530 
per year, or 135 per cent of annual cost on Fig. 2.” 

“Looks like you have worked it out correctly, Gard. 
Now check Jones’ estimates, make a clear sketch of the 
new piping and adjacent old piping, and if your own 
complete analysis is as favorable as this, we'll take this 
picture to the Boss. I'll buy the cigars if he takes over 
36 minutes to approve the request.” 


How Animals React to Air Conditions 


Reactions of Animals to Environmental Temperature, 


Humidity and Air Movement 


HERE are two aspects to air conditioning and 

ventilation problems: (1) physiologic, concerned 

with responses and adaptation of animals to their 
environment, and (2) engineering, concerned with adap- 
tation of the environment to the animal. Our present 
knowledge of the engineering aspect is far ahead of our 
knowledge of the physiologic aspect; it is therefore 
timely to discuss physiologic aspects. 

There is a minimum energy cost to being alive which 
is measured by heat production or heat dissipation and 
is called “basal metabolism.”” In addition to this basal 
metabolism there are heat production increases going un- 
der the names of “supermetabolism” or “heat incre- 
ments” above the basal level. Thus the heat increment 
of feeding may double the heat production; heat incre- 
ment of muscular work in horses may increase heat pro- 
duction 10 times (and for very short intervals up to 100 
times) that of the basal metabolism. All productive 
processes, such as milk or egg production, have heat in- 
crements, partly because they are associated with in- 
creased feed consumption, and partly because there may 
be an energy expense to “making” the milk. eggs and so 
on from their precursors. 

The heat produced must be dissipated at such a rate 
as to keep the body temperature constant. In nonliving 
systems, the rate of heat flow from a body to its environ- 
ment is directly proportional to its temperature gradient. 
Warm blooded animals maintain constant body tempera- 
ture at different environmental temperatures by various 
thermoregulatory devices. 

“Thermoneutrality” is an environmental temperature 
at which the animal does not have to employ any of its 
thermoregulatory devices to keep its body temperature 
constant. This is because the environmental temperature 
is perfectly adjusted to keep the body temperature at its 
normal level without thermoregulatory devices. At ther- 
moneutrality the animal feels neither hot nor cold. 
Thermoneutrality is a temperature zone close to the en- 
gineer’s comfort zone. Its upper limit is about 85 F. 
Heat production is minimum at thermoneutrality. 

At temperatures below thermoneutrality the animal 
keeps warm first by physical methods, not involving in- 
crease in heat production; then, as the temperature de- 

“Excerpts from a paper presented before the farm structures division 


at a meeting of the American Society of Agricultural Engineers. Dr. 
Brody is professor of dairy husbandry at the University of Missouri 
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Outlined by Samuel Brody* 


clines, by chemical methods involving increased heat 
production. Most farm animals can withstand low temper- 
atures without discomfort and without much energy ex- 
pense for keeping warm, because (1) under outdoor 
conditions of life they develop excellent insulation against 
cold in the form of hair, wool, or subcutaneous fat, and 
(2) their winter feeds have very high heat increments of 
feeding. 

At temperatures below thermoneutrality, heat dissipa- 
tion is mostly (up to about 70 per cent) by radiation of 
infrared waves. The remainder of the body heat is dis- 
sipated by convection and conduction (10 to 30 per cent, 
depending on air movement and conductance of environ- 
ment), and by water vaporization (20 to 28 per cent), 
from lungs and skin, not involving vaporization of sweat. 
Humidity of the environment is not an important factor 
in heat dissipation at the lower temperature. 

At temperatures above thermoneutrality (above about 
85 F) the burden of heat dissipation is rapidly shifted 
from radiation and convection to vaporization. When 
the environmental temperature reaches or exceeds the 
level of skin temperature (about 95 F), all the heat is 
dissipated by vaporization ; and when the environmental 
temperature rises still higher, vaporization dissipates not 
only the heat produced by the body, but also the heat 
absorbed by the body from the hot environment. 

The reaction of animals to a hot environment depends 
mainly upon their ability to sweat, and on the conditions 
which affect vaporization—humidity and air movement. 
However, hot air movement is helpful only to sweating 
animals. Animals with dry skins are injured rather than 

[Concluded on p. 592] 





SUMMARY 
These excerpts from a much more extensive paper ex- 
plain the effect of environmental temperature, humidity 
and air motion on various animals. Reaction of animals 
to a hot environment depends mainly upon their ability 
to sweat and hot air movement is helpful only to 
sweating animals; animals with dry skins are injured 
rather than benefited by fanning although a good fan 
may keep a sweating animal comfortable. . . . . Adaptive 
powers to cold are very much greater than to heat and 
this is particularly true of the nonsweating, furry, rela- 
tively large animals such as sheep, cattle and dogs. 
Practically, this means that it is not so difficult or 
important to protect an animal from cold as from heat 
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Unusual Air Conditioning Problems 


. .. and how they are solved in the motion picture industry 
are explained by Arthur J. Hess of English & Lauer 


IR CONDITIONING for motion picture stu- 

dios can be divided into four general classifica 

tions in accordance with the requirements of four 
of the divisions of production. These are: 

1) The administrative division—offices of executives, writers 
directors, cartoonists and others. Air conditioning follows the 
general practices of comfort conditioning with a few essential 
differences. 

2) Sound stages. The conditions required on these stages ar: 
normally standard comfort conditions, but methods of condition 
ing, air distribution, control and problems due to sound and 
internal heat change, are peculiar to sound stages alone 

3) Film laboratories, which involve essentially industrial ai 
conditioning problems, the solution requiring an intimate knowl 
edge of the process and the conditions it requires. Cleaning the 
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air is the most important problem, humidit 
temperature control is usually incidental 
4) The film handling division, whicl 
storage and cutting, in which the control 
essential 
Air conditioning installations in the administrative 
partments are, as mentioned, more or less standard cot 
fort iobs 


interest to the engineer. For one thing, a large perc: 


There are, however. a few differences 


The sound stages present air conditioning problems of their own 
on account of the heavy lighting loads, the wide variations in 
occupancy, construction of the sets, and so on. Note that ap 
parently all air flow is screened off due to construction of the set 
except for air which may come in from the camera side 




















age of the occupants of the administrative units of a pic- 
ture studio are artists—writers, directors and painters. 
As artists, they are typically temperamental and any 
design which does not take this fact into account can 
be only partially successful. In addition to tempera- 
ment of the artists, executives are forced to solve 
seemingly impossible problems (such as the creation of 
desirable scenic effects of all ages, times and places on 
very short notice) and they think all problems are as 
easily solved. Interpreted in terms of design of air con- 
ditioning systems, the temperament of the artists and the 
training of the executives for “accomplishing the im- 
possible” means that each room is expected to be so 
controlled that any temperature, within reasonable 
limits, may be produced in each individual room at the 
will of the occupant. This, of course, requires that each 
office must have a separate temperature control system 
that can be adjusted by the occupant. 

It has also been found that air for such spaces should 
be all outside air, for any attempt at recirculation usually 
results in complaints. The systems in two of the major 
studio office buildings are arranged for individual con- 
trol by means of thermostatically controlled mixing 
dampers, using all outside air and constant air volume, 
and there have been practically no complaints from the 
occupants. 


Sound Stages Present Unique Problems 


The problems involved in sound stage air condition- 
ing are also comfort problems, but the solutions are pe- 
culiar to sound stages only. 








SUMMARY 


Air conditioning for motion picture studios involves a 
number of unusual problems, the solutions of which are 
of interest in connection with applying air conditioning 
in other industries and in comfort work. Movie studio 
air conditioning may be classified as: (1) administrative 
division; (2) sound stages; (3) film laboratories; and 
(4) the film handling division .... . Installations in the 
administrative departments are more or less standard 
comfort jobs but—as explained by Me, Hess—particular 
attention must be paid to the temperament of studio 
executives, writers and artists ..... The sound stages 

large, barn-like structures—are in a class by themselves 
because of their size, the necessary sound insulation, the 
huge lighting loads, the sets that are constructed on 
them, the importance of smoke removal, and so on. 
Filtration is important; relative humidity must be kept 
above 55 per cent to prevent accumulation of static 
charges on the moving film in the cameras, and for 
consistent results im sound recording. Properly de- 
signed and operated air distribution is vital; heat and 
smoke must be picked up and carried away from the 
lower 12 ft level, noise must be kept to a minimum, 
and the air mustn’t move the canvas scenery representing 
a heavy brick wall, for instance ..... Control must be 
automatic. Quite often in winter, stages which are 
heated during rehearsal will require cooling during the 
actual shooting because of the lighting load .... . . Air 
conditioning for the film laboratories—-where cleaning 
and humidity control are the important factors—and for 
film handling—where control of humidity is the essential 

will be explained more fully in a second article 
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In order to understand these problems, it will b« 
necessary to get a mind’s eye picture of one of these 
stages. Usually it is constructed like a large barn, ap 
proximately 135 ft wide by 225 ft long by 50 ft high, 
and is free of any columns or other internal structure 
The side walls and roof are lined with a 4 in. (or more) 
thickness of rock wool for sound control. The floor is 
usually raised a few feet from the ground and is of heavy 
timbers so that heavy sets can be constructed upon it: 
these floors are not usually insulated. The 4 in. sound 
insulation is not for thermal insulation, for there are 
many times when the internal heat load is so large that the 
thermal value of the insulation is negative, because the in 
ternal heat is held in the stage. Now, imagine a scene 
(or “set,” as it is called) for a picture constructed on 
the stage. This set might be a complete hotel room in 
one corner of the stage, a complete skating rink set up 
like a village pond with entering brooklets, foot bridges 
and trees, which occupies the whole stage, or almost any 
thing. It is part of the problem, as we shall see, that 
backgrounds of sets are usually constructed of 2 in. x 4 
in. wood framing with walls, hills, mountains, etc., 
painted on canvas and nailed to the frame. 

After the set is constructed, the props are brought in 
and the scene is dressed up for “shooting.” Those who 
are camera fiends know the importance of light in a good 
amateur picture. The same is true in moving pictures 
only more so. Huge klieg lights illuminate the set and 
many spotlights give proper highlights and shadows. 
Care must be exercised to see that shadows correspond 
to the imaginary times and directions of the pictures and 
failure to use proper care in this will result in many let- 
ters of complaint from sharp-eyed theater patrons. The 
cooling load due to the lights quite often amounts to 
more than 2000 kw, which any engineer will acknow| 
edge is a tremendous cooling load with which to reckon. 

Most of these huge lights are carbon arc lights. Dur 
ing rehearsals and actual filming the human load may be 
anything from six people to over 500, and their activity 
anything from quietness to maximum physical exertion. 
To complicate this problem, the actual shooting of each 
scene is preceded by many rehearsals just before the 
shooting takes place and the actual scene is then usually 
shot and recorded from four to a dozen times. Rehear 
sals are held just before shooting to eliminate actors 
having to memorize too much at any one time, so that 
most of their energy can be devoted to action rather 
than memory work. After rehearsals, each scene is shot 
many times until the director is satished with the re 
sults, and so that a choice can be made of the best shot. 

Equipment design and capacities for sound stages fol 
low regular practice, with the possible exception that 
the system must be designed so that al! outside air can 
be circulated : 

1) The motion picture people desire all outside air and note 
immediately any attempt at recirculation. 

2) The lighting load is so high that there is usually no 
economy in recirculation of the hot return air. 

3) The arc lights emit smoke which forms a haze on the stage 
that affects the quality of the camera work if recirculation is used. 

Recirculation is usually used for heating or cooling the 
stage before occupancy, especially when the stage must 
be prepared on short notice—a not unusual condition. 

In the better studios filtration of air for stages is re- 
garded as important, because filtered air keeps snow and 
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other white scenes clean and usable for a longer time, 
and because of the acknowledged physiological values of 
filtered air. Cellulose filters with renewable media have 
been used with success. 

Fans and distribution systems for stages must have 
variable capacities so that volumes of air can be easily 
increased to remove smoke created on the set for scenes 
using smoke. Fans are usually picked to give an air 
change every seven minutes in the lower 12 ft level of 
the stage (what happens above the 12 ft level is imma 
terial to the picture. ) 

Stage air conditioning apparatus must be capable of 
controlling the humidity for two reasons: 

1) Relative humidity must be held above 55 per cent to 
prevent accumulation of static electrical charges on the moving 
film in the cameras. 

2) Humidity must also be held at some constant figure to give 
consistent results in sound recording. The quality of sound and 
sound propagation changes with the relative humidity of the air 
through which the sound passes. Some point between 55 and 60 
per cent is the relative humidity usually used. 

In Southern California we have found that there are 
many summer days in which we must cool and humidify 

a design requirement usually not met with by eastern 
air conditioning engineers. At a studio with most 
successful sound stage systems, humidity is added by 
misting sprays using city water under pressure, with 
control by means of a humidistat on the stage. 


Air Distribution on Stages 


The problems presented by the requirement of prop- 
erly introducing the air are probably the hardest to solve. 
Experience has indicated that a series of outlets just 
above the floor around the stage is usually best, because 
by use of low outlets the conditioned air can be dis- 
tributed into the action space under the klieg lights and 
allowed to rise through the lights—-picking up both the 
heat and smoke from the lights and carrying these un 
desirables out of the shooting zone. Reference has al- 
ready been made to the terrific cooling load occasioned 
by these lights. Also, where fire scenes are being taken, 
this type of air distribution makes it possible to carry 
off smoke with a minimum of interference with the 
shooting. 

Economically speaking, the major value of an air con- 
ditioning system on a stage is to allow for continuous 
rehearsing and shooting. On an unconditioned stage it 
is necessary to stop about every 30 minutes, shut off the 
lights and open up the huge stage doors for 15 minutes 
or so to clear the stage of the hot, smoky air. This 
means one-third more time is consumed in actually tak- 
ing the picture, which in turn means huge sums spent 
for extra wages paid without work, and delay in the 
time it takes actually to get a picture into the hands of 
exhibitors. 

The velocity that can be used in air outlets on sound 
stages must be low for two reasons: (1) air noises must 
be kept to a minimum, and (2) lightly constructed scen- 
ery must not waver under a blast of air. As to noise 
good design of an air conditioning system calls for a 
maximum increase in the stage noise level of only eight 
decibels due to the air conditioning; the stage noise 
level is taken at 2:00 a. m. on a vacant stage lined with 
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4 in. of mineral wool. Few other applications hav 


stringent an acoustical requirement as this 
Blasts of air directed against scenery (which is usually 
painted canvas on light wooden frames) will cause the 
scenery to waver—an impossible situation especially 1 
the scenery in question is supposed to represent a heavy 
brick wall. This problem of distribution is a difficult 
one when the scenes are built within a few feet of the at 
outlets. It has been found that face velocities of not 

more than 150 fpm through grilles are about right 
It would appear to most engineers that such a dis 
tribution system would fail to get the conditioned air 
into the center of the stage, espe 


cially when (as is often the case) 


the sets are built up so that the space 
in the center of the set is isolated 
from the balance of the stage except 
through doors and windows in thy 
set and over the open top \ study 
under actual operating conditions 
indicates that the chimney effect 
the light load above the set pulls 
the cool air along the floor and int 
the set, though in some cases the space under the stage 
is made into a plenum and trap doors are scatter 
throughout the stage floor in order that by opening the 
proper doors air can be delivered to the desired places 
on the stage. 

The stages of the 20th Century-Fox studios are good 
examples of successful practice as used in Hollywood 
A typical stage of this studio is 135 ft wide by 220 ft 
long, and the air conditioning system has a peak ait 
capacity of 90,000 cfm. Both supply and exhaust sys 
tems have variable speed motors. 

The air distribution system is made up of heavy gal 


vanized corrugated culvert pipe with most of the inside 


surfaces lined with 1 in. of acoustic material whic! 
serves as both sound and thermal insulation (thoug! 
concrete trenches are now usually used. ) 

\ir 1s introduced into the stage at intervals of about 


30 ft around the wall using screened outlets designed for 
a maximum air velocity of 150 fpm. The outlets have 
sloping tops and are about 3 ft above the floor of th 
stage. The exhaust system consists of a large rectangu 
lar duct placed at the top of the stage and running the 
length of the longitudinal center line. The exhaust out 
lets are openings in the side of the exhaust duct and 
are equipped with sliding dampers for adjusting as r 
quired by the set in use. This damper adjustment is 
easily made from the inside of the duct, since the duct 
is approximately 8 ft wide by 6 ft 0 in. high. Exhaust 
air is drawn back to the fan room by the exhaust fan 
where it is exhausted or recirculated as desired. Recit 
culation is seldom feasible for reasons already stated 

Outside air and such recirculation as is used is drawn 
into the supply fan through filters of the pocket type 
using cellulose media. The supply fan forces the ait 
through two rows of copper finned steam heating coils, 
followed by a chamber type humidifier using city water 
in the misting sprays, followed by six rows of chilled 
water cooling coils of the serpentine type. Finally the 
conditioned air is forced through the supply duct system 
into the stage. . 
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Control Requirements 


The system must be fully automatic in operation, in- 
cluding changing from cooling to heating, since either 
may be required at any time regardless of outside con- 
ditions. As a matter of fact, quite often in the winter, 
stages which are heated during rehearsal will require 
cooling for actual shooting due to the light load. Hu- 
midity control must act independently of temperature be- 
cause humidification is often required during the cooling 
process, in addition to the usual added humidity require- 
ments of the heating process. 

The control of cooling is by means of modulating 
type three-way valves controlling the flow of chilled 
water to the coils and acting under control of room 
thermostats, with limit stats in the coil discharge cham- 
ber to regulate the dew point in cases of dehumidifica- 





tion ; heating is controlled by a modulating steam valve 
supplying steam to the heating coil and acting under 
control of another room ther- 
mostat. Humidity additions 
are controlled by a motorized 
water valve on the spray sup- 
ply under control of a humidi- 
stat on the stage. The equip- 
ment room is underground in 
a room adjacent to the stage 
with all building joints be- 
tween stage and equipment 
rooms isolated with felt 
and asphaltum. 

[A second article by Mr. 
Hess will cover air condi- 
tioning for film processing 
and film handling.]} 






















Air Conditioning May Halt 


Decentralization in Cities 


Modern office building construction with conditioned 
air free of dirt and smoke, and artificial light that rivals 
the natural product, may offer the specific necessary to 
offset the decentralization of downtown business dis- 
tricts with the accompanying expensive obsolescence of 
downtown properties. 

This is the conclusion of E. M. McConney, vice-pres- 
ident and actuary of the Bankers Life Co., Des Moines, 
Iowa. Mr. McConney served as chairman of the build- 
ing committee responsible for the location and erection 
of the company’s $2,000,000 home office building com- 
pleted this past summer near the heart of the Des Moines 
business district. Features of the structure were de- 


Comparative Merits 


Walter A. Grant* presented an analysis of zoning 
at the spring meeting of the American Society of Refrig- 
erating Engineers and pointed out the importance of ade- 
quate zoning cannot be over-estimated. One of two air 
conditioning installations similar in every other respect 


*District Chief Engineer, Carrier Corp. 
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Mr. McConney said Bankers Life considered both a 
suburban and a downtown site, but decided in favor of 
a downtown location “because air conditioning is looked 
on as an economical necessity and that solves the prob 
lem of downtown smoke and dirt.” 

Double glazed windows, never opened except for 
cleaning, keep out dirt. Two inches of cork insulation 
from basement to roof insulate the building against nois« 
as well as heat and cold losses. Asa result, Mr. McCon 
ney contends, the downtown location has all the advan 
tages of a suburban site save one—parking convenience 


of Zoning Methods 


may be zoned inadequately and may well be a complete 
failure and source of other dissatisfaction to the buyer 
Poor zoning, he said, cannot usually be easily corrected 
in the manner that one would correct a defective piece 
of equipment, for it frequently means ripping out por 
tions of the duct and piping systems by the roots. 





| Suppty AND | _ Arr Coouinc REFRIGERATION | Is SIMULTANEOUS | | COMPARATIVE | COMPARATIVE 
TYPE VENTILATION) APPARATUS Size | Apparatus Size | HeaTING-COOLING |COMPARATIVE| OPERATING | QUALITY OF 
| | Air VoLuME DETERMINED BY | DETERMINED BY PossIBLE? First Cost | Cost RESULTS 
A Se arate apparatus |Constant Each zone |Bidg. maximum Yes High Lowest Good 
pe each zone | | maximum load I load ps2) thee 
: B ‘\Zone recirculating |Constant |Building maximum load Only by adding Medium Fairly low No good with- 
fans reheat (D) out reheat 
| |Good with re 
| | | heat 
“Cc Dual duct system— Constant Building maximum load |\Yes |High |Lowest Good 
cooling through 
one duct heating | 
through other | 
D |Reheat or re-cooling; Constant [Sum of zone maximum loads lYes Medium |High Good 
“E |Volume dampers Variable: Building maximum load |Only by adding Low Low |No good with- 
| | maximum reheat (D) | out reheat 
| | to zero | |Fair with reheat 








Table reproduced by courtesy of Pitman Publishing Corp. 
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Radiant Heating and Cooling 


Warm Air Type of Panel Heating Analyzed, and Other 
Types of Installations Described, by F. E. Giesecke* 


T a recent meeting, E. A. Jones of the Wiscon- 
sin chapter of the American Society of Heating 
and Ventilating Engineers suggested that the 

cost of installing a ceiling panel or radiant heating system 
might be materially reduced if the panel were heated by 
a blanket of warm air flowing along the ceiling instead 
of by warm water flowing through pipe coils embedded 
in the concrete slab. This plan seems feasible if it may 
be judged by the following calculations. 

If the room shown in Fig. 11 on p. 358 of the June 
HPAC has a heat loss of 6000 Btu per hr and its heating 
panel is to be designed for an air temperature of 68 F 
and a mean radiant temperature (MRT) of 74, and the 
entire ceiling (12 ft by 15 ft) is to be the heating panel, 
the heat dissipation of the ceiling must be at the rate of 
6000/180 or 3314 Btu per sq ft. If one-third of this 
heat is delivered by convection, about 22 Btu per sq ft 
per hr must be delivered by radiation; the ceiling tem- 
perature must therefore be 96 F, according to Fig. 1, 
p. 485, August HPAC. 

If the blanket of warm air is to move across the ceil- 
ing at a rate of 50 fpm or 0.57 mph, the value of the film 
coefficient would be about 2, according to the ASHVE 
Guide. If, to be safe, its value is placed at 1.5, the mean 
temperature of the blanket of warm air in contact with 
the ceiling must be 96 F +- (3314 — 1.5) or about 119 F. 
If the blanket of warm air is 9 in. or 0.75 ft thick, the 
volume moving across the ceiling in an hour is 180 
0.75 & 50 X 60 or 40,500 cu ft per hr. The weight of 
1 cu ft of air at 70 F (530 F absolute temperature) is 
0.075 Ib; therefore the weight of this volume of air at 
119 F (579 F absolute temperature) is 40,500 « 0.075 
< 530/579 or 2780 Ib. If the specific heat is placed at 
0.25, the air will deliver 2780/4 or 695 Btu per hr to the 
ceiling heating panel for every degree its temperature 
is lowered. Therefore, to deliver 6000 Btu per hr, its 
temperature must be lowered 6000/695 or 8.7 F — say 
10 deg. ; 

Hence, the air should enter the room through several 
wide registers just beneath the ceiling at one end of the 
room, at a temperature of 124 F and leave through sim- 
ilar registers at the other end of the room at a temper- 
ature of 114 F. The current of warm air, flowing along 
the ceiling, would then deliver 6000 Btu per hr to the 
ceiling panel by conduction, and the ceiling panel would 
deliver 6000 Btu per hr to the room, part by radiation 
and part by convection. In addition, the air ducts in the 
end walls leading to and from the registers would heat 
the end walls so that these walls would also become heat- 
ing panels. By virtue of the convection air currents 
which would be produced by the heating ceiling panel, 
the air in the warm air blanket would be mingled to a 
certain extent with the room air, and the incoming warm 


*President. American Society of Heating and Ventilating Engineers. 
Professor Emeritus, Heating, Ventilating and Air Conditioning, Agri- 
cultural and Mechanical College of Texas. 
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SUMMARY 


Dr. Giesecke has explained in previous months the fun- 
damentals of radiant heating and cooling, has presented 
necessary data for figuring such installations, and has 
described in detail the calculations for designing floor 
coil and ceiling coil heating panels. This month, he 
discusses an interesting suggestion for warming a ceiling 
with air so that the ceiling will heat a room by radiation. 
Assuming a room of certain dimensions and heat loss, 
he shows how the quantity of air and its temperature 
could be figured, giving enough information so that the 
reader can follow through the explanation and apply the 
method in practice. .. . To conclude this month's discus- 
sion, the author briefly describes a number of radiant 
heating and cooling installations. Particular attention is 
given to a department store in Zurich, Switzerland, one 
part of which has ceiling pipe coils for heating in winter 
and cooling in summer. The coils also supply part of 
the steel reinforcement for the concrete slabs. Studies 
were made of the possibility of condensation, and of the 
results obtained in cooling service, and the results are 
graphed. Another installation of particular interest is 
in an operating room in a Grand Rapids hospital, which ' 


has wall panels for cooling the surgeons by radiation 











air could be treated as supply air which could be filtered 
and humidified so that this type of panel warming would 
partake of the nature of air conditioning. 

From a theoretical point of view, this system sug 
gested by Mr. Jones seems quite attractive. 


Panel Warming Installations 


Since panel warming was first developed in England, 
the largest number of such installations exist there 


Fig. 1—The newer part of this Swiss store has ceiling 
panel coils for heating in winter and cooling in summer 
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Fig. 2—This plan gives an idea of the coil installation for 
the department store shown in Fig. 1. The pipe coils are used 
for heating, for cooling, and reinforcing the concrete slabs 
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Fig. 3—A study made for the building of Figs. and 2 indicated 
that if od ceiling temperature is not allowed b. fall below 70 F 
for cooling service in summer there is ne danger of condensation 


Fig. 4—-Results of cooling by ceiling panels in the Swiss de- 
partment store on a typical August day are shown on this chart 
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There are also many installations in other Europea: 
countries but comparatively few in the United States an 
Canada. <A very interesting installation is shown 
Figs. 1 and 2—a department store in Zurich, Switze: 
land. The older portion of the building was erected abou 
12 years ago and equipped with standard radiators ; tl 
newer portion was built: about three years ago an 
equipped with ceiling panels. The interesting feature i) 
this building is that the coils are used to heat the build 
ing in winter, to cool it in the summer, and to supply 
portion of the steel reinforcement needed for the cor 
crete slabs. To determine whether the coils could by 
used for cooling without danger of condensation on th: 
ceiling, a study was made of the specific humidity a 
shown in Fig. 3, and it was found that if the ceilin; 
temperature is not allowed to fall below 70 F there is : 
danger of condensation. 

The results of the summer cooling for a typic: 
August day are shown in Fig. 4. The temperature 
the new portion of the building is about 10 deg low 
than in the old portion, which is not cooled. Tempera 
ture of the cooling water was about 50 F. 

The first important building equipped with panel hea 
ing in the United States was the British embassy build 
ing in Washington, in which the heating was installe 
under the direction of Wolff & Munier. Another build 
ing equipped in a similar manner is the Metropolita: 
State Hospital, Waltham, Mass. A panel heating system 
installed in the Everett, Wash., high school under the 
direction of E. L. Weber was described in the May, 1940 
HPAC, 

Radiant Cooling in Hospital 


An interesting example of a radiant cooling systen 
may be seen in one of the operating rooms of the Blod 
gett hospital in Grand Rapids, Mich., described by Drs 
C. A. Mills and John Gorrell in the December, 1938, 
HPAC. In this installation metal sheets, about 36 x 120 
in., are suspended from the walls at an elevation equal to 
that of the operating table. These sheets are cooled by 
pipe coils attached to their rear surfaces through whic! 
40 F water is circulated. The condensate which forms 
on the metal sheets is collected in troughs underneat! 
the sheets and discharged. The surgeons operate be 
tween the two cooled metal sheets and, in that way, 
dissipate a considerable portion of their body heat by 
direct radiation to the cold panels. 

There are a number of other installations in existence, 
both for heating and for cooling, but space is not availabk 
to describe additional details. 

[This is the fifth of Dr. Giesecke’s articles on radiant heatin: 
and cooling. The first was published in the June, 1940, HP AC 





Sun Heats Water for USHA Project 


Water heated by the sun is a feature of “Edison 
Courts,” Miami, Fla., a 345 dwelling unit United States 
Housing Authority public housing project. 

The system, which also is to be installed in another 
large USHA project to be built at Fort Lauderdale next 
year, is a simple one. Shallow, glass covered trays are 
built into the roof surface so as to obtain a maximum of 
sunlight exposure. Inside the trays are tubes of copper 
resting on a copper base. The tubes run from the heater 
trays to a well insulated storage tank, also on the roof. 
Water, sun heated in coils, is stored in the tank. 
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Piping Changes Increase Efficiency 


How Large Building Heating Has Been Improved by 
Modernizing the Piping Told by William S. Downs” 


HE heating of radiators in remote sections of 

large office buildings is frequently difficult due to 

obstructed steam flow. This may be attributed to 
one or more of the following factors: (1) Unreamed 
pipe ends. (2) Partial stoppage of flow through an ac- 
cumulation of scale. (3) Horizontal piping may not 
have sufficient pitch to allow the condensate to drain off. 
(4) Piping is sometimes indirectly routed. 

To keep frictional flow losses in hand, piping should 
be routed as directly as is feasibly possible. Miscalcula 
tions in layout during construction are not uncommon 
and the experienced operator does not hesitate to correct 
them when necessary. 


pumps caused them alternately to race and sk 


and the vacuum gage readings fluctuated from 3 to 6 i 


The 8 in. header had been installed to run 18 
higher than the pump suction outlets. It was evident! 
thought that the pump strainers had to face outward] 
while the header must be kept close to the pumps 
econoniuze on space. The extra height was then cor 
pensated for by dropping the 4 in. branches to pumps 


shown in Fig. 1. 


and the total suction lift was responsible for a cor 
3 in. vacuum differential between the pumps and 
ing return piping. 

\fter studying this hook-up a means was devised 





Condensate Piping Revised 


In one large office building, the 
condensate from an extensive sys- 
tem returned to a water leg in a t 


Fig. - Secti ) or refurn 
header to three vacui/? 
pumps, before alteration 








trench below the engine room floor. 
Three vacuum pumps were con- 











nected to the other end of the leg 








by means of two lift fittings, the 
center lines of which were 5 ft apart 








conventional wet return, but the 
siphoning over of the condensate 
precluded efficient pump operation 
due to the spacing of the lift fittings. 
Heavy slugs of water intermittently 
pounded against the gooseneck bend 
of the upper fitting, causing the 
whole header to vibrate. The vari- 
able load thus imposed on the 


*Assistant Engineer, Irving Trust Bldg 


SUMMARY 


Heating of radiators in remote sections 
of large buildings is frequently difficult 
due to obstructions to steam flow caused 
by unreamed pipe ends, partial stoppage 
of flow through an accumulation of scale, 
insufficient pitch of horizontal piping to 
allow condensate to drain off, and indi- 
rect routing of piping ... As an example 
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of how piping can be altered to improve 
results, Mr. Downs cites a case where a 
change was made in the piping for an 
office building which resulted in 





smoother pump action, more even dis- 
tribution of steam and economy in steam 
consumption . . . Unreamed pipe ends 
in a piping system may be the cause of 
trouble. The sketches of Fig. 3 indicate 
how greatly the effective area of a piece 
of pipe can be reduced on account of 
this. These sketches were made from 
actual samples taken from the heating 
system of an office building and showed 
that the effective area of the 4 in. size 
was reduced 45 per cent, the % in. size 








i Fig. 2- Return header show- 
jong sitnple corrections 
efter alteratiorss. Uoper 
it? fitting dropped /8 ir. 





Five elbows were used in eac]| brat cl 











40 per cent, and the 1 in. 28 per cent 
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lower the 8 in. header in 
the manner shown by 
Fig. 2. There were re- 
moved in the change 


0O-O 
nine 4 in. elbows, 15 ft 
of 4 in. pipe and 6 ft of 
x O 8 in. pipe. This last in- 
cluded an 8 in. tee which 
was disposed of by con- 
( ) y ( ) 


necting No. 1 pump di- 

rectly to the flanged end 
PP tS Pres. of the header through a 

reduction fitting. By 
4ig.3~This sketch-made from : 7 SMI Age 
actual pase onde removed turning the suction 
trom @ heating system—ir- strainers at right angles 


. or- ke 
Ae tap phates vhs A to the pumps it was pos- 
sible to make the branch 


L__— connections with two el- 
bows instead of five, re- 
ducing the center lift distance to 3% ft. 

Vibration of the header was thus cut to a barely per- 
ceptible minimum and the vacuum differential across the 
leg decreased to 1% in. This gain was reflected in 
smoother pump action, quicker and more even distribu- 
tion of steam to the system and economy in pounds of 
steam used. 











Reaming Pipe Ends 


It is a deplorable fact, too, that in the rush of con- 
struction, or due to carelessness, scant attention is some- 





times given to the reaming of pipe ends that have be 
cut on the job. The pitch of horizontal run-outs is eas 
corrected but te remove, ream out and replace hundre 
of pipe sections is an undertaking that involves terri 
expense. Most risers and run-outs are concealed wit! 
the walls and may only be reached by breaking throu 
the plaster. Even then it is no small job to unscrew 
section of pipe where the working space is limited. 

A heavy inturned burr caused by a single wheel c1 
ter reduces the effective area and in horizontal piping 
some condensate is trapped. In a single case, the amou 
of water that will not drain away is practically negligib! 
But where several thousand run-outs to radiators a 
involved, the total effect may be quite wasteful. 

Reference to Fig. 3 illustrates how the effective ar 
of pipe may be reduced. These are drawings of actual 
pipe ends removed from the heating system of an offi 
building. All are standard brass pipe of the type cor 
monly used for steam heating run-outs and radiator cor 
nections. 

The reduction in effective area amounted to 45 per 
cent in the % in., 40 per cent in the 34 in. and 28 yx 
cent in the 1 in. sizes. The ™% in. pipe suffered the 
greatest loss in effective area but as a rule it is used o1 
returns where the effective area is not so highly im 
portant. However, the unreamed end of any pipe will 
catch and hold sediment which in time builds up to 
reduce further the effective area. 

[Readers are invited to contribute comment on their experiences 


in improving large building heating systems for publication 
our “Open for Discussion” pages.] 





How Animals React— 
[Concluded from p. 584] 

benefited by fanning, because the high environmental at- 
mosphere is driven against the cooler skin, thus heating 
instead of cooling the animal. Fanning does not help 
vaporization from the lungs because the lungs act as their 
own fans. Nonsweating animals may be kept cool by keep- 
ing their skins moist and fanning them only when the skin 
is moist. Sweating animals may be kept cool by fanning, 
and, if possible, dehumidification. Av prime factor in keep- 
ing cool in all cases is to reduce the heat increments of 
muscular exercise and of feeding in the heat of the day. 
The importance of sweating and of keeping the skin moist 
for keeping cool is indicated by the fact that in sweating 
animals from 40 to 95 per cent of the vaporization is 
from the skin. Nonsweating animals resort to panting in 
hot weather in order to increase their vaporization rate. 

The engineering problem of keeping animals cool in 
hot weather is quite different for sweating than for non- 
sweating animals. A good fan may keep a sweating 
animal comfortable. But a fan will do little good to keep 
a sheep, cow or dog cool because it will not greatly facili- 
tate vaporization from the skin. Nonsweating animals 
such as cattle could probably be cooled by vaporization 
as well as sweating animals by keeping them moist by 
sponging or covering with a wet blanket and fanning. It 
is suggested that facilities for this manner of cooling be 
extended to high-producing dairy cows that are particu- 
larly in need of cooling because of the high heating value 
of their feed. 

Unlike protection against heat, protection against cold 
is not influenced importantly by humidity because 
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heat dissipation in cold weather is mostly by radiatio 
and convection and but slightly by vaporization ; although 
below 45 F, humid air feels colder to a person than does 
dry air because the conductivity of the clothing is in- 
creased. The body has more defenses against injurious 
effects of cold than of hot environments. 

It is instructive to observe that the adaptive powers 
to cold are very much greater than to heat. This is oi 
course particularly true of the nonsweating, furry, rela 
tively large animals such as sheep, cattle and dogs. Pra 
tically, this means that it is not so difficult or important 
to protect an animal from cold as from heat. 





Air Raid Shelters Studied 


Apace with today’s troublous trends, United States 
Housing Authority engineers are studying air raid shel 
ters for possible inclusion in low rent housing projects. 

USHA engineers have discarded the suggestion ol 
reinforced floors above cellars because such construction 
in Europe has been ineffective. They now are studying 
two types of “pill boxes.” One type is oblong with a 
parabolic cross section tapering towards the top. The 
other is dome shaped. The latter should give more pro 
tection from gunfire and bomb fragments, USHA en 
gineers say, but.no “pill box’’ so far devised provides 
much protection from a direct hit by a bomb. 

The idea of reinforcing the floor above the cellar was 
dropped after consultation with Michael Rosenauer, 
noted British architect. In Spain, he says, debris o! 
buildings demolished by bombs frequently blocked en 
trances to bomb-proof cellars and occupants often wer: 
suffocated before they could be removed. 
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Phote by the Detroit News 


These technicians at the Parke, Davis biological manufacturing laboratories are testing 
sera and anti-toxins, Air conditioning is an essential service in making these products 


Air Conditioning Serves Mankind 


Modern Pharmaceutical Manufacture Depends Upon Clean Air, 
Controlled Temperatures and Humidities, Says E. P. Heckel* 


INCE time immemorial the primary natural in- 

stinct of man has been self-preservation. Thus 

food and shelter were the earliest recognized pre 
requisites to sustain life. 

The art of kindling a fire for the cooking of wild meats 
and to provide bodily warmth to resist the cold was 
undoubtedly one of the truly great accomplishments of 
early man. Then followed slow, gradual improvement 
through countless ages in methods for capturing ani 
mals for food and skins for body covering, the crude 
tanning of pelts for body protection, the making of stone 
implements, etc. Families joined groups and groups be 
came tribes for mutual protection; later, these tribes se 
lected leaders to guide them and chose medicine men to 
administer to their ills. 


*E. P. Heckel & Associates Member of HPAC's Board of Consulting 
and Contributing Editors 
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SUMMARY 


The “medicine man” of today is the scientifically skilled 
and schooled technician possessed of an accumulated 
knowledge attained after many years of study and of a 
thorough understanding of the organic system, the com- 
plex chemistry of the body, and its functional reactions 
and requirements. Scientific developments and constant 
research carried on by the medical profession and the 
pharmaceutical manufacturer have enhanced the know!l- 
edge of medicine beyond measure. . . . Air conditioning 
plays an important part in making pharmaceutical prod- 
ucts. Cleanliness is essential, as are controlled tempera 
tures and humidities. At the Parke, Davis laboratories 
in Detroit, air is multiple filtered, temperature and 
humidity is kept at 75 F and 40 per cent, air motion at a 
minimum. The author briefly describes how this is done 
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Gradually there developed a crude understanding of 
the medicinal values of certain herbs, roots, spices, tree 
barks and vegetables which were brewed according to 
prescribed fashion and when administered proved bene- 
ficial to the sick. The medicine man thus became one 
of the most important persons of his tribe. Developed 
from this crude and humble beginning, the “medicine 
man”’ is still among us to administer against disease and 
bodily ills. However, the medicine man of today is the 
scientifically skilled and schooled technician, possessed 
of an accumulated knowledge attained after many years 
of study and of a thorough understanding of the organic 
system, the complex chemistry of the body, and its func- 
tional reactions and requirements. 

The scientific developments and constant research 
carried on by the medical profession and the pharma- 
ceutical manufacturer have enhanced the knowledge of 
medicine beyond measure. The manufacturing and sci- 
entific developments for the extraction of products of 
medicinal values from herbs, roots, bark, vegetables and 
minerals, and the conversion of these to products of 
definite purity and potency, have progressed far beyond 
any methods heretofore known or recognized as possible. 

Cleanliness is one of the prerequisites that is con- 
stantly stressed in pharmaceutical manufacturing be- 
cause its effect on the purity and quality of the product 
is well understood, Dust may be counted as Enemy No. 
1 because of its ability to convey, produce and spread 
contamination. It is therefore obvious that the science 
of air conditioning plays a very important part in phar- 
maceutical manufacturing. Dust is kept out and is kept 
under control within reasonable safe limits; air tem- 
peratures and relative humidities are constantly main- 
tained at a fixed and definite value most conducive to 
the product and to employee comfort. 

The air conditioning systems recently installed for the 
biological departments of Parke, Davis & Co.’s new 
laboratory building in Detroit, Mich., may be considered 
as typical in many respects of those heretofore made. By 
these men of science, whose compelling desire is for bet- 
ter methods and more effective agents for combating 
disease, air conditioning is recognized as an important 
factor. Hence, the installations made «and the conditions 
provided are in conformity with prescribed requirements 
and. may briefly be enumerated as follows:—To pro- 
vide in each of the 30 or more individual laboratories, 
a uniform temperature of 75 F with relative humid- 
ity of 40 per cent. This condition, with a mini- 
mum of air motion within each room and multiple filter- 
ing of air to minimize contamination possibilities from 
air-borne dust, is accomplished by the use of air cooling 
and dehumidifying spray chambers which have dry type 
unit filters at the front and discharge ends. Since no 
matter how thoroughly the air is cleaned up to this point 
there still would exist the possibility that some metallic 
salts or dust might be sluffed off from the inner surfaces 
of the air ducts and be carried by the air stream to the 
rooms, special pocket air filters were designed and in- 
stalled in each air supply duct close to each room. These 
are easily accessible and readily removable for renewal of 
the filtering media. 

All apparatus and equipment such as the refrigeration 
machines (which have the ability and most generally do 
set up vibrations easily transmitted to the building struc- 
ture) are mounted on heavy concrete slabs of calcu- 
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lated design and weight which are supported and held in 
suspension by special steel coil springs. These springs 
are designed to carry the entire weight with a fixed 
deflection to absorb all of the vibrations which otherwise 
would be transmitted to the building structure. Thes: 
vibrations could prove very troublesome to the toxin 
processing. 

The prescribed low air change with minimum air mo 
tion, so important for each of the laboratories, was 
achieved by the accumulated advantage of several fac 
tors; first, by cooling and air conditioning the areas sur 
rounding the laboratories—the corridors and the space 
above the ceilings—the heat transmission through the 
room walls and ceilings was minimized, thus prevent 
ing wide fluctuations of heat transmission which 
otherwise would occur. Second, by using induction 
type air discharge units, a minimum air volunx 
is supplied to each room at the required dew point 
temperature to meet internal load demands. — The ai: 
thus supplied to each room is discharged upward from 
the unit. The air temperature is immediately increased 
by mixing with the secondary air drawn into the unit 
from the room by the high velocity air jet. The ratio of 
secondary air volume to primary air volume is approxi 
mately two to one. Each air discharge unit is mounted 
on the floor and may be easily taken apart for cleaning 

Investigation and tests for stray contamination, spore 
bacteria and mold which have been made since the instal 
lation was put into operation, have entirely justified the 
engineering details and the costs that were involved for 
air conditioning. 
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By using induction type air discharge units, a minimum 
air volume is supplied to each room at the required 
dew point to meet internal load demands. Ratio of 
secondary air volume to primary air volume is about 2:1 
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ONTRACTOR shall furnish a stoker or oil 


burner, capable of developing this boiler to 

175 per cent of its rated capacity”... .. Many 
specifications contain sentences similar to this one. 
How many times is the contractor, figuring up his 
bid, compelled to stop and meditate, “What is the 
rated capacity of any boiler? The manufacturer’s ? 
His catalog shows two ratings—one for hand firing 
and one for mechanical firing. If not the manufac 
turer's, then perhaps that issued by the Heating, 
Piping and Air Conditioning Contractors National 
\ssociation? Or maybe that of the Steel Heating 
Boiler Institute (if it be a steel boiler), or of the 
Institute of Boiler and Radiator Manufacturers (for 
a cast iron boiler) ? Or will the Guide of the Ameri 
can Society of Heating and Ventilating Engineers 
help clear up the question ?” 

Considerable disparity seems to exist in the quan 
titative data commonly associated with boiler rat 
ings and boiler outputs, and in the related subjects 
of draft (or chimney requirements) and combustion 
volume. We do not mean to imply that most manu 
facturers and the various associations have not gone 
to considerable effort to set forth in concise fashion 
the rating or capacity of any particular boiler. Much 
good work has been done toward reducing boiler 
But that disparity still 
Under possible interpreta 


ratings to a universal basis. 
exists cannot be denied. 
tions of various rules there can be as much as 35 
per cent difference in a boiler’s rating, depending 
upon viewpoint. 

It will be convenient to consider the matter of 
boiler ratings under three classifications of boilers: 
low pressure fire tube, high pressure fire tube, and 
cast iron. The basis for rating water tube boilers is 
essentially different from these three, and no attempt 
will be made to include water tube boilers in this dis 
cussion. 


What Is Boiler Heating Surface? 


The fundamental unit, or starting point for the rating 
of steel boilers, is the square foot of boiler heating sur 
face. According to the SHBI, heating surface refers to 
those surfaces in the boilers which are exposed to the 
products of combustion on one side and water on the 
other. The outer, or water, surface of tubes is used 
in SHBI ratings. This seems a fairly simple definition. 
Yet there is at least one large manufacturer of heating 
boilers who shows two sets of data on heating surfaces 
for some boiler types—one based on SHBI and the other 
American Society of Mechanical Engineers 

The ASME does not promulgate rules or 


hased on 
definitions. 
data concerning the rating of boilers, but concerns itself 
only with the construction and safe operation of boilers, 
including testing. But the ASME does define heating 
surface of boiler tubes as being the fire side, and so 


*Ace Engineering Co. 





ow Big Is a Boiler? 


SUMMARY 


Under possible interpretations of various rules for rating 
heating boilers, there can be as much as 35 per cent dif- 
ference in a boiler’s rating, the authors point out, and 
go on from there to explain how this has come about 
and the importance of double checking what is meant by 
boiler rating in specifications. Considerable effort has 
been expended by manufacturers and associations to set 
forth in concise fashion the rating or capacity of any 
boiler, and much good work has been done toward 
reducing boiler ratings to a universal basis. Disparity 
still exists, however. One reason is that in one case the 
rating is based on boiler output, while in another it i+ 
based on net load. . . . This review of the different 
bases for rating boilers indicates the need for double 
checking on what is implied by a specification for a new 
installation. The case of converting existing boilers 
from hand to mechanical firing requires even more care- 
ful consideration, as shown by the example of an in- 
dustrial plant where boilers were installed at different 
times over a period of several years. As shown by the 
curves for a certain boiler, very little decrease occurs in 
efficiency by heavy overloading while the draft loss in 
creases a great deal as load goes up. This should be 
remembered when designing a chimney for a boiler in- 
stallation that is expected to carry overloads. It might 
be said that capacity of a boiler to absorb heat from the 
fire is limited only by the amount of heat that can be 
released in the firebox of the boiler and by the amount 


of gases that can be caused to move through the tubes 


j 


there is immediate conflict between these two authorita 
tive bodies. 

The amount of heat transmitted through a square foot 
of heating surface will of course vary widely, depend 
ing upon the location of a particular square foot of sur 
face with respect to the fire, the nature of the fire and 
fuel, the velocity of combustion gases, temperature dii 
ferences, boiler water circulation, etc. It is not our pu 
pose here to inquire into any phase of the complex sub 
ject of heat transfer in boilers. We must conventionalize 
the square foot of heating surface, as the entire industry) 
does, and use it as if it were a definite and concise thing 

which, of course, it is not. 

The square foot of boiler heating surface seems to be 
the handiest unit for rating boilers. Whether it is logi 
cal or not will be brought out as this discussion proceeds 
But we can definitely say that it is far from being an 
accurate one, for the good reason that the amount of 
heat transmitted through it varies greatly. 
ing that the heat transfer rate were a definite thing, how 
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clear does it make the rating system of boilers? To 
what extent has the industry been able to express itseli 
concisely in terms of this unit, even though the unit itsel/ 
be of vague significance ¢ 





Kalman Steiner® and Fred Ravnsbeck* Discuss the Methods of 


Rating Heating Boilers, Suggest Proper Care 


in Using Them 
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Basis of Rating Codes 


For many years the boiler industry used the rule of 
thumb that 10 sq ft of heating surface in a boiler per- 
mitted the development of 1 boiler hp output. This is 
by no means the definition of a boiler horsepower, which 
in itself is a very definite thing. A boiler horsepower 
is defined by all authorities as the evaporation of 34.5 
lb of water from and at 212 F, which is again equivalent 
to 33,475 Btu. Since the standard square foot of steam 
radiation is established as the emission of 240 Btu per 
hr, it follows that 1 boiler hp is equivalent to 139.4 sq ft 
radiation, usually rounded off as 140. It follows that 
if 10 sq ft of heating surface be considered to give a 
boiler 1 boiler hp capacity, then 1 sq ft of heating sur- 
face is equivalent to 14 sq ft of steam radiation. 

In an attempt to reduce boiler ratings to some sort of 
comparable basis between manufacturers, the SHBI 
worked with the National Bureau of Standards in the 
preparation of a unified procedure, which rules were 
published as Simplified Practice Recommendation 
RK-157-35. These rules constitute the basis for the boiler 
ratings now known as the SHBI code. This code states 
that the rating of a boiler burning hand fired solid fuel 
shall be 14 sq ft of steam radiation for each square foot 
of heating surface. It therefore follows that the Bureau 
of Standards and the SHBI have adopted the basis of 
the preceding paragraph, insofar as hand firing is 
concerned. 

The HPACCNA promulgates very complete data 
concerning the net load capacities on all heating boilers 
listed with them. For hand fired steel boilers they have 
adopted a sliding scale, beginning with 10.77 sq ft radi- 
ation per square foot of heating surface for small boilers 
up to 11.67 sq ft for large boilers. These figures are 
really derived from the SHBI rule of 14 to 1, but the 
HPACCNA sets up reserves for piping losses, morning 
pick-up and attention factor, the reserve varying from 
about 23 to 16.7 per cent, according to boiler size. 

Steel boiler manufacturers who are members of the 
SHBI rate their low pressure heating boilers intended 
for hand firing according to the SHBI code. Local as- 
sociations of heating contractors use the HPACCNA 
recommendations. It might be mentioned that the hand 
fired recommendations of the HPACCNA are predicated 
on the use of a coal having a heat value of 11,000 Btu 
per lb for large boilers. Factors are given for correcting 
the net load recommendations on boilers when lower 
valued fuels are used. The SHBI is silent as to coal 
heat values in relation to boiler capacities. 

It is of course a recognized fact that boilers can easily 
be taken up to larger outputs under mechanical firing 
than under hand firing. Accordingly, the SHBI code 
and R-157-35 state that with a stoker, oil burner or gas 
burner, the boiler heating surface shall be multiplied by 
17 to arrive at the rating in square feet of steam radia- 
tion. The HPACCNA establishes mechanically fired 
ratios varying from 13.18 for boilers with 129 sq ft of 
heating surface up to 14.17 for boilers with 2500 sq ft of 
surface, The same percentage of reserve for piping and 
pick-up has been made as for hand fired steel boilers. As 
in the case of hand fired boilers, steel boiler manufac- 
turer members show catalog ratings on the basis of the 
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SHBI code, while local heating contractors’ associations 
use the HPACCNA code book. 

The SHBI code, in other words, is based on boiler 
output, while the recommendations of the HPACCN A 
are based on net load. But the SHBI permits one to 
calculate his required boiler size by adding net load to 
pipe losses; while the other includes an allowance for 
this factor. 


Hot Water Heating Boilers 


As soon as one leaves the field of strictly low pressure 
steam heating, all semblance of rational bases of ratings 
seems lost. Consider, for instance, hot water heating 
systems, or again, high pressure boilers. 

Both the SHBI code and R-157-35 translate the ratio 
of 17 to 1 for steam radiation to 27.2 to 1 for hot water 
radiation, because 240 and 150 represent the emission 
in Btu per hr per sq ft of steam and hot water radiation, 
respectively. But this emission rate was established for 
hot water radiation when 160 deg water was standard 
In modern practice, forced circulation and much higher 
water temperatures are almost universally used. Hence, 
the ratio of 240 to 150 is meaningless today. The 
HPACCNA makes no direct recommendations on hot 
water systems, so far as net loads are concerned, but 
does give a formula for translating steam radiation to 
hot water, taking into account the operating water tem 
perature. The Guide of the ASHVE has this to say on 
the subject in the 1939 edition: 

The unit, a square foot of equivalent direct radiation, EDR.. 
especially in hot water systems, has always resulted in compli 
cations and confusion. It is the plan of the Guide to eventually 
eliminate this empirical expression and to substitute a logical 
unit based on the Btu. 


High Pressure Boilers 


In high pressure boiler practice the old nomenclature 
of boiler horsepower has been retained. Manufacturers 
of high pressure fire tube boilers, with few exceptions, 
base such capacities on 10 sq ft of surface per boiler hp 
The exceptions occur, sometimes, in very small sizes, 
when 9 or 8 sq ft may be considered 1 boiler hp of ca 
pacity, and in some proprietary types of special boilers 
where 5 sq ft is called 1 boiler hp of capacity. But by 
far the majority of high pressure boilers are cataloged 
on the basis of 10 sq ft to the boiler hp. 

Fundamentally, all bases of boiler ratings so far men 
tioned revert to the Btu. Those using square feet of 
steam radiation to express a boiler’s rated output pre 
suppose a ratio of 240 Btu per sq ft. Those using boiler 
horsepower to express capacities imply the 33,475 Btu 
required to evaporate 34.5 lb of water from and at 212 F-. 
These facts lead to some peculiar arithmetical results. 
We cite an example, and refer in the comparisons to me 
chanically fired ratings—that is, the rating prevailing 
with a stoker, oil burner or gas burner under the boiler. 

Consider the case of a standard riveted firebox boiler 
having 500 sq ft of heating surface, used in a small in 
dustrial plant where steam is required for processing, 
water heating, unit heaters and cast iron radiation. The 
total condensation averages 3100 Ib per hr. Allowing 
4.04 sq ft (970.2/240) per Ib of condensate, the load is 
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then equivalent to about 12,500 sq ft of radiation. The 
load in boiler horsepower is 3100/34.5 or 89.95. (Under 
actual conditions feed water and steam would hardly 
both be at 212 F, but for this example we can assume 


them to be.) 

Under the SHBI code, 500 sq ft of heating surface 
gives the boiler a rating of 8500 sq ft EDR (500 « 17). 
It is therefore Operating at 147 per cent (12,500/8500) 
of its rating. In the table published by the HPACCNA, 
the boiler has a rating of 6885 sq ft EDR; it is therefore 
operating at 181.5 per cent of its net load recommenda- 
tion. If the boiler is built for and operates at high 
pressure, it has a rating of 50 boiler hp (500/10), and 
is therefore developing 180 per cent rating. 


Cast Iron Boilers 


In taking up the question of cast iron boiler ratings, 
it is heartening to find that in the published data and 
rules of the Institute of Boiler and Radiator Manufac- 
turers, which most manufacturers of cast iron boilers 
subscribe to, boiler ratings will be based on perform- 
ance, without regard to boiler heating surface. The IBR 
is now engaged in a program that promises to clarify 
the entire subject of cast iron boiler capacities. Recently 
the first results of this program have been published, and 
were adopted by the manufacturer members, by the 
HPACCNA, and by most other firms and persons con- 
The HPACCNA deserves great praise for its 
For a number of years it has pub- 


cerned. 
work on this subject. 
lished dependable net load recommendations. 

The IBR codes set up very rigid conditions for deter- 
mining the output of a boiler. Under hand firing, the 
efficiency must be at least 58 per cent, the draft must be 
regulated to a prescribed basis, priming shall not exceed 
the point giving 2 per cent entrained moisture in the 
steam, and minimum firing periods are established. For 
oil firing or stoker firing, the stack temperature must 
not exceed 600 F and the CO, content of flue gases must 
not be less than 10 per cent. The IBR codes really rep- 
resent a definite method of establishing a boiler’s output 
capacity. Up to the present, they have been applied only 
to cast iron boilers not exceeding 20 in. grate width. 


Converting to Mechanical Firing 


We have indicated the need for double checking on 
what is implied by a specification relating to boiler ca- 
pacity on new installations. But what of the case when 
existing boilers are converted from hand firing to me- 
chanical firing? Practically all boilers installed prior to 
1930 carried a catalog rating entirely different from 
what will be shown today in the manufacturer’s catalog 
for the same boiler. Are statements relating to capacity 
of these boilers to be interpreted on the basis of the orig- 
inal rating, or present day rating? And what stack 
conditions will be found in connection with such installa- 
tions? Many cases arise where additions are made to 
existing plants. Figured on present day codes, the heat- 
ing capacities of original boilers may come very close to 
the requirements of the combined load of the original 
building and the new addition. Perhaps the only lmit- 
ing factors will be the combustion volume and the stack. 
The efficiency of a boiler does not drop off very rapidly 
with increase in load, but the draft loss through a boiler 
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increases rapidly with increase in load. It might almost 
be said that the capacity of a boiler to absorb heat from 
the fire is limited only by the amount of heat that can 
be released in the firebox and the amount of gases that 
can be caused to move through the tubes 

The authors have specifically in mind a manufacturing 
plant where an interesting series of incidents occurred 
The original plant 
section A, was equipped with a steel heating boiler hay 


while the factory was expanding. 


ing about 400 sq ft of heating surface. Section 
erected in 1929, and was of about the same size as the 
first. A second boiler, identical with the first, was in 
stalled, and both boilers were then equipped with 

burners sized to carry about 6000 sq ft EDR eac! lt 


was found necessary to operate both boilers for normal 
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Performance curves for an oil fired steel boiler. Note that very 
little decrease occurs in efficiency by heavy overloading but that 
draft loss through the boiler increases five-fold from 80 to 160 
per cent of boiler rating. This is important when designing 
chimneys for boiler plants which are expected to carry overloads 


heating. In 1935 section C was erected, equal again to 
the original section. 
stalled, but this time an oil burner was provided on the 
new boiler, with a capacity to carry 16,000 sq ft EDR, 
and a firebox was provided with corresponding combus 
tion volume. It was found that the entire building could 
be heated in all except sub-zero weather with the new 
boiler and large burner. Clearly, the large burner could | 
have been installed on either of the first two boilers, and 
the cost of the third boiler could have been saved. 

The accompanying curves illustrate the points brought 
They show the performance re 


A third and identical boiler was in 


out in this discussion. 
sults on oil firing a certain steel heating boiler. The 
most important facts brought out are that very little 
decrease occurs in efficiency by heavy overloading, while 
the draft loss through the boiler increases five fold from 
80 to 160 per cent of boiler rating. 
keep this latter in mind when designing chimneys for 
boilers expected to carry overloads. It should be re 
membered that in general the friction loss through a 
given duct system varies as the square of the weight of 


Engineers should 


gases handled. 
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“OPEN FOR DISCUSSION” 


Communications to the Editor 








Avoiding Plant Shutdowns 


rue Epiror 

Industrial plants engaged in the manu- 
facture of defense and war material must 
be prepared for continuous operation, 
free from any delays. Frequently it is 
the little things that start the trouble 
which may cause a shutdown. 

In order to avoid shutdowns and de- 
lays, a well kept up stock of supplies, 
tools and spare repair parts is impor- 
tant. This applies to the piping services, 
with the numerous valves, fittings and 
miscellaneous items used, as well as to 
other mechanical equipment, such as heat 
ing and air conditioning. 

Welding equipment, for example, is 
essential in most plants for repairs and 
alterations. \ suitable supply of the 
different sizes and kinds of welding rod 
for different requirements should be on 
hand. Flux and compounds are needed 
in some forms of welding; a few small 
cans of the different kinds is not an ex- 
cessive stock, and are valuable when 
needed on short notice outside of regular 
business hours. Extra lengths of weld- 
ing hose and cables for electric welding 
to reach to places not readily accessible 
are sometimes needed. Small fire ex- 
tinguishers are handy when in the hurry 
up work of a repair job, sparks may 
start a fire. An assortment of tips for 
welding torches, so that the proper tip 
can always be used, not only helps the 
welder but shortens the time required for 
the welding. 

Piping gaskets are of many different 
sizes and shapes. Standard gaskets should 
be kept on hand. Making gaskets of ir- 
regular shapes and dimensions in an 
emergency is usually a tedious and time 
consuming job. Manufacturers supply a 
small kit of cutters and punehes which 
not only simplify it but enable making 
a gasket that fits properly. 

Plastic compounds of different mate- 
rials designed for many purposes are on 
the market and can be used to good ad- 
vahtage in piping work. Many a bad 
leak has been stopped by injecting plastic 
compound with a pressure gun in a leak 
without shutting off the pipe line. Shim 
material is needed when lining bearings 
and for various other uses. This material 
can be supplied in small cans containing 
a number of flexible strips of varying 
thickness, and is a great convenience 


when needed. 
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Among the many modern tools that 
piping men use to advantage is the 
ratchet handle and steel sockets, with 
extension bars, for removing and as- 
sembling bolts and nuts. These tools are 
a convenience and time saver in tighten- 
ing flanged joints in the close places that 
seem to be inevitable in most piping in- 
stallations. When time allotted for pip- 
ing replacement and repairs is limited, 
it is quicker to cut off old rusty bolts 
with an acetylene torch and use bolt 
studs for re-assembling. The time saved 
will offset the cost of the new material. 

Automatic valves, regulators, govern- 
ors and many other specialties should be 
installed with unions or flanges conven- 
iently placed for disconnecting when nec- 
essary to examine the internal parts. It 
is not always necessary to remove the 
entire valve for examination or reseating 
but there are times when due to a leak- 
ing shut-off valve (or other causes, such 
as when the valve is near the ceiling or 
moving machinery) it is more convenient 
to take the valve to the work bench to 
make repairs. 

Bearings for motors and machinery 
can cause troubles and delays to plant 
operation. Proper lubrication, frequent 
inspection and adjustment will help to 
maintain continuous service. Extra bear- 
ings should be kept on hand, marked for 
identification for each particular machine, 
so the proper bearing can be ready with- 
out delay. Lubricants for ball bearings 
are supplied in small cans; this keeps 
the grease clean for application. 

Each plant has its own problems and 
the amount and variety of repair parts to 
keep on hand should be based on good 
judgment and past experience. A com- 
plete list of repair parts with sizes and 
catalog numbers will aid materially and 
expedite delivery when necessary to order 





Readers of Heatinc, Pieinc Anp 
Air CONDITIONING are invited to 
contribute their views to these 
“Open for Discussion” pages, which 
will appear from time to time. 
Comments on articles we have 
published, expressions of timely 
interest on developments in design, 
installation, operation or mainte- 
nance of heating, piping or air 
conditioning systems, other remarks 
of value to HPAC’s readers—all 
will be welcomed by Tue Eprror. 





them. A list or log of the important 
repair and maintenance jobs will help in 
maintaining service and aid in regular 
inspection work that will lessen the need 
for shutting down for repairs and will 
insure continuous plant operation. 

In addition to maintaining service and 
keeping the plant equipment in good cor 
dition, the operating personnel should b 
trained to make the best of condition 
when occasion demands—in other words, 
to help themselves. For instance: The 


man in charge of a factory power plant 


Attached 4 
to Roof 


Truss? ii 


























When the supports for an_ industrial 
plant steam line became loosened, allow- 
ing the piping to vibrate, emergency re 
pairs were made by using two chain 
hoists secured to the structural steel 
work. A strain on each in opposite 
directions by means of the hoisting 
chains stopped vibration of the piping 
until permanent repairs could be made 


was called at home on a holiday. The 
water heater, a large storage tank of 
No. 10 ga material, was leaking. As 


the heated water was used for manu- 
facturing purposes it would be needed the 
next day. The boss went to the plant, and 
after removing some of the covering found 
that water (at 40 lb pressure) was coming 
through a small hole rusted through the 
metal. He picked up a small piece of 
wood, whittled out a pointed plug, drove 
it in the hole to stop the leak, and went 
home. It was some time afterward 
several months—before authority was re- 
ceived to replace the old tank with a new 
one. In the meantime a few more wooden 
plugs were inserted in this tank as leaks 
developed. 

In another case, the wall bracket sup- 


Heatinc, Preinc ann Am Conpitioninc, Octroser, 1940 





Se 





ports for a 12 in. steam main became 
loosened, causing the piping to shake and 
vibrate enough to warrant immediate at 
tention. This was cared for temporarily 
by using two chain hoists secured to the 
overhead structural steel work of the 
building, taking a strain on each in op 
posite directions with the hoisting chains 
[his stopped the movement and vibration 
until permanent and lasting repairs could 
be made—W. H. Witsox, Member of 
HPAC’s Board of Consulting and Con 


tributing Editors 


Designing a Duet 
Tue Eprror 

Relative to the letter of Gordon Midbox 
on p. 544 of the September HEATING 
PipInc AND Atk CONDITIONING regarding 
the duct of constant cross sectional area 
and constantly decreasing air volume and 
air velocity, there are two things to beat 
in mind in the construction of such a 
duct 

1) The friction loss for the run of 
duct must be kept as low as_ possible 
The shock loss due to decreasing at 
velocity is negligible 

2) Discharge velocity through nozzles 
or slots must be high, so as to main 
tain a relatively high discharge pressure 

There is a static pressure regain ap 
proximately equal to the difference be 
tween velocity pressure at the start of 
the duct and the velocity pressure at the 
end of the duct Che net pressure re 
gain is equal to static pressure regain 
minus the resistance pressure for the run 
of duct 

There is an empirical formula for cal 
culating the friction loss through these 
ducts and also one for calculating the 
horizontal throw of air in feet 

Due to the static pressure gain at 
the end of the duct, and also due to the 
fact that ample velocity pressure is avail 
able at the start of the duct for con 
version to discharge pressure, the static 
pressure maintained in the first part of 
the duct will be less than that in the 
latter part. 

If trouble is found in balancing such 
a duct, the slots or nozzles at the start 
of the run can be made smaller so as to 
increase the discharge resistance, and 
the nozzles toward the end made larger. 


F. F. Stevenson, Air Comfort Corp 


Cost of Factory Heating 


THe Eprror 

I am looking for information on the 
approximate installation costs of heating 
systems in factories of about 300,000 sq 
ft floor area in the New England area. 

R. H 
Tre Eprror 

In reply to the above, it is very diffi 
cult to name an approximate cost for a 
heating plant for an unseen factory, as 


so much depends on the ceiling height, 


character of root and amount of glass 
Very roughly 25c per sq ft of floor 
might cover the boilers, combustion ap 
pliances, chimney, unit heaters, piping 
automatic control and pipe insulatior 

I designed an oil burning steam boiler, 
vacuum circulation, unit heater fact 
job in Boston a couple of years ago whi 
was contracted for at considerably less 
than 25c per sq ft of floor SAMUEL R 
Lewis, Consulting Mechanical Engineet 


Member of HPAC’s Board of Consult 


ing and Contributing Editors 


Deaerating Heaters at Hospital 


Tue Eprro 

The two deaecrating heaters shows 
m the accompanying picture = are 
stalled to remove dissolved oxygen arn 
heat domest service wat at = tthe 
Harrisburg state hospital, Harris 
Pa The Ni 2 heater right is the 
original unit turnished m 1930 This 
heater, moved from the old power plant 
to its present location, and the new heatet 
(left) eacl have a capacit\ tr 45,000 
lb per hi 

The two pumps in front of the heaters 
are the hot water circulating pumps \t 
the time the picture was taken, wate 
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These two deaerating heaters are installed to remove dissolved oxygen 
and to heat domestic service water at the Harrisburg. Pa.. 
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A Large or Small Temperature Rise 





Through Water Type Cooling Coils? 


F. F. Stevenson* Analyzes the Question of the Proper Water 
Temperature Rise to Use in Air Conditioning System Design 


XOLING air by means of circulating chilled wa- 

ter is an important method of air conditioning. 

Chilled water is an ideal medium for cooling par- 
ticularly when the air conditioning system includes a 
number of zones each with its own coil bank and fan, or 
where the system comprises a number of separate units ; 
water is easy to handle and control and is comparatively 
immune from leakage troubles. Another advantage is 
that the same coil sections and pipe lines used for cool- 
ing may also be used for hot water heating in winter by 
providing the necessary connections and valves. 


Two Schools of Thought 


In using chilled water for air cooling, two schools of 
thought have developed among designers and engineers ; 
one recommends a comparatively small water tempera- 
ture rise through the coils, using large quantities of 
water, while the other advocates the use of less water, 
with a high temperature rise through the coils. Choos- 
ing one or the other of these methods involves impor- 
tant decisions in the design of the system. (Plants using 
city water or well water for cooling do not come under 
the scope of this discussion, for in these cases the system 
must be planned in accordance with the quantities and 
temperatures of water available and is frequently de- 
signed to operate with a minimum of water. We are 
concerned here with plants where the water is artificially 
chilled and recirculated. ) 

Let us assume we wish to determine the relative 
merits of a system using an 8 F water temperature rise 
through the coils (System No. 1) and one using a 16 F 
water temperature rise through the coils (System No. 
2.) With System No. 1, we shall need 3 gpm of water 
per ton of refrigeration effect, and with System No. 2 
we shall need 1% gpm. 


Water Velocity Through Coil 


Water velocity through the coil has an important 
effect on the internal film coefficient of heat transfer, 
which in turn affects the over-all heat transmission rate. 
However, by using the proper style of coil, we can ar- 
range to have approximately the same water velocity in 
each system, notwithstanding the fact that one system 
uses twice as much water as the other. 

For System No. 1 we shall use a coil built so that the 
water supply header feeds two vertical stands of tubes 
simultaneously. In other words, with respect to rows 
of tubes deep, the first and second rows are fed directly 
from the header. If the coil bank is four rows in depth, 
then there are two water passes; if six rows deep, three 


Aa Ai . ‘Comfort Corp. 
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SUMMARY 


Cooling air by circulating chilled water through coils is 
an important method of air conditioning. Two schools 
of thought have developed among designers and engi- 
neers in regard to the proper water temperature rise 
through the coils—high or low—and the choice involves 
important decisions in connection with the system de- 
sign. .. . The factors which must be given consideration 
include water velocity in the coils, the mean temperature 
difference (MTD), surface temperatures of the coils, 
how much of the coil surfaces will be dry, water pres- 
sure drops, suction conditions for the refrigeration ma- 
chine, pumping costs, etc. The author briefly compares 
these items for two systems, one using an 8 F rise and 
the other a 16 F rise. . . . A second article will be 
devoted to the water chillers for the two systems 











water passes. The total water supply is divided in half, 
one half going through the first vertical stand of tubes 
and the other half passing through the second stand of 
tubes. 

System No. 2, with just half the water volume, uses 
a coil with the header supplying water to one vertical 
stand of tubes. With this coil, if it is four rows in depth, 
there are four water passes. Assuming that each coil 
is the same number of tubes high, we see that equal 
quantities of water are fed to each circuit and the water 
velocity is approximately the same in each case. There 
fore, from the standpoint of the internal film coefficient 
of heat transfer, there should be little difference between 
the two systems. 


Mean Temperature Difference 


It is another matter, however, when we consider the 
mean temperature difference (MTD) between the air 
and the water. Disregarding water temperature losses 
or gains in lines, let us assume that we have water avail 
able at 45 F. In System No. 1, the water will leave the 
coil at 53 F and in No. 2 at 61 F. Thus the MTD for 
System No. 1 will be greater than for No. 2. A number 
of tests under average operating conditions show that 
with the calculated variation in MTD, System No. 2 
will require approximately 25 per cent more coil sur- 
face than No. 1 to handle the same cooling load. In other 
words, if No. 1 needs a coil four rows deep, No. 2 will 
require five rows. Recent tests have also shown that 
the MTD has an effect on the external coefficient of 
heat transfer (air to coil surface film); as the MTD 
increases, the value of this coefficient is also higher. 
There is little authoritative data on this subject, 
however. 
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There will be a considerabie difference, also, in the 
effective surface temperature of each coil. With load 
and air velocity remaining constant, the average over-all 
surface temperature of any coil will rise as the water 
temperature rises. 


Ratio of Specific Heats 


Another factor to consider at this point is the ratio 
of the specific heats’ of the two masses of fluids used in 
these systems. In counterflow cooling work, the ratio of 
the specific heat of the mass of warm fluid (the air) per 
hour, to the specific heat of the mass of cool fluid (the 
water) per hour, should be less than one. If this be 
true, the wet bulb temperature of the leaving air tends 
to approach the temperature of the entering water. On 
the other hand, if the ratio is more than one, the water 
tends to leave the coil at a temperature approaching the 
wet bulb temperature of the entering air. 

Let us check this in Systems No. 1 and No. 2. As- 
sume a four row coil with a face area of | sq ft, and air 
passes through it with a face velocity of 500 fpm. As 
sume that we are cooling the air, whose entrance condi 
tion is 84 F dry bulb, 70 F wet bulb and 63 F dew point, 
to a leaving condition of 63 F dry bulb, 60.5 F wet bulb 
and 59.3 F dew point. The total load will be 15,150 Btu 
per hr. System No. 1 will use 3.8 gpm of water to 
handle this load and the specific heat of the 
mass of water flowing through the coil per hour is 
38 x 60 X& 84 1900 Btu. The specific heat of the 
mass of air passing through the coil per hour is 
500 & 1.04 520 Btu." The ratio of the specific heat 
of the mass of warm fluid to the specific heat of the 
mass of cool fluid for System No. 1 is therefore 
520/ 1900 0.27. 

System No. 2 will use 1.9 gpm of water to handle 
the same load and the specific heat of the mass of water 
flowing through the coil per hour is 950 Btu. The ratio 


‘By the specific heat, the author means the heat required to change the 
temperature of the mass of air or water flowing 1F. 

fe requires 1.04 Btu per hr to change the temperature of the mass of 
air flowing at a rate of 1 cfm, IF. 
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for System No. 2 is therefore 520/950 0.55 he 


ratio for Sy stem No. 1 is therefore more favorabk 


Surface Temperatures of Coils 


Let us now consider the surface conditions of the 
two coils, which have an important bearing on both the 
sensible and latent cooling work done by them. Are the 
surfaces entirely wet or are they partly wet and partl) 
dry? In System No. 1, the water enters the coil at 45 F 
and leaves at 53 F. The entering air has a dew point of 
63 F. With the leaving water temperature of 53 F, and 
normal operating conditions, we can expect practically 
the entire coil surface to have a temperature below the 
dew point of the air so that dehumidificaton will occur 
over the entire coil. 

In System No. 2, the water enters the five row coil at 
45 F and leaves at 61 F. 
method of ascertaining what he calls the “boundary dry 


bulb temperature” of a coil operating with various loads 


(,oodman otters al 


and temperatures. If the initial dry bulb temperature 
of the air is higher than the computed boundary line 
temperature, part of the coil surface will be dry; 
lower, the entire coil will be wet. This is explained in 
Mr. Goodman’s article Performance of Coils for De 
humidifying Air, HEATING, PipING AND AIR CONDI 
TIONING, November, 1938—May, 1939, and particularly 
on pp. 779-780, December, 1938, issue. 

Using this analysis for System No. 2, it will be found 
that a considerable portion of the coil surface would be 
dry and no dehumidification would occur on this surfac 
Under average conditions it would seem that the coil of 
System No. 2 would not be a good dehumidifier. It 
is therefore important to check the latent performance 
of a coil when the rise in water temperature is hig! 


Other -Considerations 


Another consideration in the merits of the two sys 
tems is the water pressure drop through the coils. Here 
System No. 1, with its shorter water circuits, will have 
an advantage, especially if the coil 1s 
large. 

To avoid the objectionable factors 
of System No. 2, it is of course obvi 
ous that the MTD and the dehumidi 
fying effect can be increased by de 
creasing the temperature of the enter 
ing water and maintaining the same 
water rise. Reducing the temperatur: 
of the entering water to 41 F, with a 
16 deg rise, gives an MTD close to 
that of System No. 1. In this way, 
the disadvantages of additional su 
face requirements, insufficient latent 
heat capacity and higher water pres 


Control valves of a “Freon” water chiller. 
At right can be seen the liquid level float. 
This controls amount of liquid in the small 
“feeler” line running to left. A power 
piston valve (lower center) controls the 
flow of refrigerant to shell. This valve has 
a modulating action, actuated by the amount 
of pressure at the top of the valve, which 


pressure is transmitted by the “feeler” line 
Courtesy of H. A. Phillips & Co 
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sure drop through the coil disappear, but another one 
makes its appearance—refrigeration machine operation. 
Requiring the machine to operate at a suction tempera- 
ture several degrees less than originally planned will 
increase power cost per ton. Also, if in sizing the ma- 
chine we have a “border line” case where it might have 
just enough capacity at the original suction condition, 
the effect of decreasing suction temperature several de- 
grees might lower capacity to an extent that we should 
have to install the next size larger machine. In a large 
system, this might mean quite an expenditure. 

The average air conditioning system works most of 
the time at loads considerably less than the design peak 
and the competent engineer designs his system so that it 
will operate efficiently and economically at 50 to 75 per 
cent of the design peak. In systems using water coils, 
when the load falls off we can decrease the capacity of 
the system by (1) increasing the coil water tempera- 
ture, by recirculating part of the return, or (2) cutting 
off certain sections of the coil bank, by means of auto- 


matic or manual control devices. In either case, es 


pecially with reduced load, with a high ratio of laten: 


heat, System No. 1 should be more efficient, for it 
leaving water temperature is lower and its lower sur 
face temperature makes it a better dehumidifier, eve: 
when the entering water temperature is increase 
considerably. 

To sum up, our analysis shows that with respect t 
the cooling coil, System No. 1 with the low water ris: 
is apparently preferable. 

Turning now to a comparison of pipe lines and wate; 
pumps, System No. 2, using half of the quantity o 
water, has an advantage. With regard to the piping 
however, this may not mean much in dollars and cents 
unless the system is a large one with long runs. In the 
comparison of water pumps, the saving in the pump cost 
for System No. 2 may not be as large as the necessary 
expenditure for the additional coil surface required. 

[A second article will be devoted to the water chillers fo) 


these two systems.]| 


ASTM Committee Reports New Specifications 


(Quite a number of papers and reports presented at 
the 1940 annual meeting of the American Society for 
Testing Materials—held in Atlantic City last June— 
pertained to the field of ferrous materials. The exten- 
sive report of the society’s committee A-1 on steel in- 
cluded five new tentative specifications—one on factory 
made wrought carbon steel and carbon molybdenum 
steel welding fittings and four covering carbon and alloy 
steel forgings respectively for general industrial and for 
railroad use, providing various grades of material clas- 
sified by size and by heat treatments to provide the 
required physical properties. 

A number of other actions were taken at the steel 
committee meetings amplifying its report. One involved 
the clarification of the use of the steel plate specifications 
(A78) in connection with the fabrication 
of pipe—this grade of low tensile steel 
of structural quality for welding is widely | aa 
used for fusion welding. Of particular 
interest in the oil refinery field was the 
addition of requirements for upset ends 
of tubes and repair by grinding, in the 
three specifications for carbon and alloy 





still tubes. 

Standardized requirements for hardness testing of 
boiler and superheater tubes were also effected classify- 
ing the material on which the Lrinell and Rockwell tests 
are to be used. Five specifications in the boiler and 
superheater field which have existed as tentative were 
to be referred to society ballot for adoption as standard, 
this action having had the approval of the annual meet- 
ing even though it was not included in the preprinted 
committee report. An important change in the report 
involved the specifications for forged or rolled pipe 
flanges, valves, etc. which limits the carbon to 0.35 per 


cent when subject to fusion welding and refers to the 
addition of silicon. 

One of the items approved in the report was the in 
corporation of a new grade of high strength boiler rivet 
with a tensile strength of 58,000-68,000 psi and 
yield point of half the tensile strength but in no case 
less than 32,000 psi. This compares with the existing 
standard boiler rivet grade of 45,000-55,000 psi_ tensile. 

The steel committee also acted to approve the appoint 
ment of two new service or coOrdinating committees, onc 
in the field of heat treatment and the other on welding 
so that consideration can be given to the various re 
quirements for groups of materials such as forgings, 
pipe, castings and the like. 

The committee on iron-chromium-nickel and_ related 
alloys reported definite progress in its compilation of 
data including chemical analysis, mechanical properties, 
heat treatment, etc. of stainless steels. It is expected 
this information will be published during the year. 

In his presidential address, H. H. Morgan, Robert W 
Hunt Co., stated that the important specifications are 
standards of trade and that standardization has been the 
bedrock of civilization. He pointed to some of the spe 
cific advantages of using good specifications, as follows 
(1) they enable the buyer to get what he wants; (2) th 
material is of uniform quality; (3) the buyer receives 
goods more quickly and with less trouble; (4) he has 
access to wider markets; (5) costs are lower; (6) a 
suitable acceptance basis is established; (7) material 
becomes standardized, and (8) research is promoted. 

Mr. Morgan stressed the fact that the practical im 
portance of specifications hinges directly on their ability 
to assure the buyer that he is receiving exactly the goods 
he orders. In the competition of trade, particularly in 
regard to heavy products under mass production, it is 
essential to know that materials are furnished according 
to specifications, he said. 
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Piping Flow Problems Made Easy 


William Goodman* Presents Single Chart for Determining 


Pressure Drop, Pipe Size or Rate of Flow for Any Fluid 


HARTS for sizing piping systems are widely 

used because of their convenience ; however, sep- 

arate ones are usually required for each different 
fluid. Fig. 1 eliminates the need for separate charts be- 
cause it can be used for any fluid, whether liquid or gas, 
as long as the flow is turbulent and not streamline. It 
can be used for water, steam, air, brine, ammonia—in 
short, for any fluid -whose density and viscosity are 
known. The chart can be used not only to size pipe for 
a given rate of flow and pressure drop, but also to 
determine the rate of flow for a given pipe size and pres 
sure drop or the pressure drop for a given pipe size and 
rate of flow. 


Criterion for Turbulent Flow 


Reynolds’ number computed by Equation 1 determines 
whether the flow will be turbulent or streamline. _ If 
Reynolds’ number is greater than approximately 2000, 
the flow will be turbulent and Fig. 1 may be used for the 
solution of the problem. If it is less than 2000, the flow 
is likely to be streamline and Fig. 1 should not be used. 
Except for oil, the flow is turbulent for most of the cases 
encountered in commercial engineering work. 

Ww 
Re = 378.8 [1] 
Du 


Description of Chart 


Fig. 1 consists of two parts: the scales of diameter, 
pressure drop and weight are on the left side and the 
scales of density and viscosity are on the right. To use 
the chart for a particular fluid, enter the right side at the 
density of the fluid as at 4 of Fig. 2. Find the point B 
where the vertical line through 4 intersects the diagonal 
line representing the viscosity of the fluid. The hori- 
zontal line BH drawn through B represents the partic- 
ular fluid on the left side of the chart and this one par- 
ticular line is used for all problems involving that 
particular fluid. 

A few examples will show the use of the chart. Ex- 
ample 1 illustrates its use for finding the pipe size for a 
given pressure drop for two such different fluids as 
water and ammonia vapor. 

Example 1: Find the size pipe needed for a flow of 500 Ib 
per min and a maximum pressure drop of 0.5 Ib per sq in. per 
100 ft of pipe length if (a) the fluid is water at 68 F. (b) the 
fluid is saturated ammonia vapor at 45 F. 

Solution: (a) For water at 68 F, density d = 62.3 Ib per 
cu ft and viscosity’ « = 1 centipoise. The method of using Fig. 
1 to find the pipe size is illustrated in Fig. 2. 

*The Trane Co. Member of HPAC’s Board of Consulting and Con 
tributing Editors. 

Copyright, 1940, by William Goodman. 

‘All values of viscosity used in this article are from Figs. 2 and 2a on 
oe 629 of the October, 1937, Heatine, Piping ann Aik Conv 
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Enter the chart at poimt | tor a density of 62.5 Ib per cu ft 


Locate point B where the vertical line through the density 


62.3 intersects the diagonal viscosity line of 1 centipoise 


Now enter the chart at C for a flow of 500 Ib per min. | 


tend a vertical line through C until it intersects at J) a horizor 


tal line drawn through B. The pipe size for various pressurt 
drops can now be read along the diagonal directrix line D/ 
through point LD. 

Enter the chart at point — for a pressure drop of 0.5. Extend 
the horizontal line through £ until it intersects the diagonal 


Drop down vertically from F to the pipe siz 


directrix at Ff. 
scale and read 3 in. as the internal diameter of the pipe required 
To check whether Fig. 1 is applicable to this problem, sub 


stitute the numerical values of this example into Equation 1 


500 
Re 378.8 >» 63,130 
3x1 
b) For saturated ammonia vapor at 45 F, density’ d 0.28 
lb per cu ft and viscosity 0.01 centipoise Again Fig 


serves as a guide for using the chart of Fig. 1 

Enter the chart at point 4 for a density of 0.28 lb per cu itt 
Locate point B where the vertical line through the density of 
0.28 intersects the diagonal viscosity line of 0.01 centipotse 

Now enter the chart at C for a flow of 500 lb per min. Es» 
tend a horizontal line through # until it intersects the vertical 
line of 500 Ib per min at point ). The pipe size tor various 
pressure drops can now be read along the diagonal directriy 
line DF through point D 

Enter the chart at point £ for a pressure drop of 0.5 lb. Ex 
tend the horizontal line through F until it imtersects the diagonal 
Drop down vertically from F to the pipe siz 


scale and read 8 in. as the ‘internal diameter of the pipe required 


directrix at /. 


lo check whether Fig. 1 is applicable to this problem, su 
stitute the numerical values of this example into Equation 1 


500 
Ri TRS ? 368,000 


8 x 0.01 


Finding Pressure Drop 


Once familiarity with the chart is acquired, not only 
the pipe sizes but a great variety of piping flow problems 


“From Bureau of Standards Circular No, 142 





SUMMARY 


Because of their convenience, charts are widely used for 
sizing piping systems. Fig. 1, presented here, eliminates 
the need for a separate chart for each fluid as it is based 
on Reynolds’ numbers and is universal in scope as long 
as the flow is turbulent and not streamline. This may be 
determined by a simple equation, and except for oil, 
flow is turbulent for most of the cases encountered in 
commercial engineering work ... The chart can be used 
not only to size a pipe for a given rate of flow and 
pressure drop, but also to determine the rate of flow for 
a given pipe size and pressure drop, or the pressure 
drop for a given pipe size and rate of flow ... A 
particularly helpful use of the chart is in quickly determ 
ining the pressure drop for several different pipe sizes 
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Fig. 2—Skeleton chart showing how Fig. 1 is used 
for determining either pressure drop or pipe size 


can be solved. The following example illustrates the 
method of using the chart to find the pressure drop for 
a given pipe size and flow. 

Example 2: Compressed air is flowing through a pipe of 4 
in. inside diameter at the rate of 75 lb per min. The air has a 
density of 0.48 Ib per cu ft and a viscosity of 0.019 centipoises. 
Find the pressure drop. 

Solution: Fig. 2 serves to illustrate the use of Fig. 1. 

Enter the chart at point 4 for a density of 0.48 lb per cu ft 
Locate point B where the vertical line through the density of 
0.48 Ib per cu ft intersects the diagonal viscosity line of 0.019 
centipoises. 

Now enter the chart at C for a flow of 75 lb per min. Ex- 
tend a vertical line through C until it intersects at D a hori- 
zontal line drawn through #. Locate the diagonal directrix line 
through point D. 

Now enter the chart at G at an internal pipe diameter of 4 
in. and extend a vertical line up until it intersects the diagonal 
directrix line DF at point F. Extend a horizontal line through 
point F and read a pressure drop of 0.27 Ib per sq in. per 100 ft 
of length at point £. 

To check whether Fig. 1 is applicable to this problem, sub 
stitute the numerical values of this example into Equation 1. 

75 
Re = 378.8 x _ — = 373,800 
4 * 0.019 

In selecting pipe sizes, it is frequently of help to be 
able to determine quickly the pressure drop for several 
different size pipes. When this is done, it will usually be 
found that above a certain size the pressure drop de- 
creases very slowly so that there is no advantage in 
going above this size. To determine the pressure drop 
for several different pipe sizes, it is necessary only to 
read the pressure drop where each vertical line of pipe 
size intersects the directrix DF of Fig. 2. The same 
sloping directrix determined by the density, viscosity and 
rate of flow is used for all of the different size pipes. 

As an illustration, for the conditions of Example 2, 
the pressure drops listed below were determined for 
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Fig. 3—Skeleton chart showing how Fig. 1 is used for 
determining the weight of fluid that will flow through 
a pipe of given size for a given pressure drop 
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several different size pipes; all of these were read along 
the same sloping directrix DF; 


Pipe Size, In. Pressure Drop, Lb per Sq In. per 100 Ft 


a 7.5 
1.1 
4. 0.27 
ee ons ‘ ~— 0.09 
6. 0.037 


Rate of Flow Through Pipe Line 


Fig. 1 can also be used to determine the rate of flow 
through a given size pipe for a given pressure drop. Ex 
ample 3 illustrates this. 

Example 3: The pressure drop through a pipe line of 3 in 
internal diameter is not to exceed 0.1 Ib per 100 ft of pip 
length. Find the maximum flow in the pipe line if the fluid 
(a) saturated steam at 300 F. (b) calcium chloride brine of 
1.2 specific gravity at a temperature of 60 | 





List of Symbols 











D pipe diameter, in 
d density of fluid, Ib per cu it 
f friction factor 
lL = equivalent length of pipe, ft (includes losses due 
to fittings, and entrance and exit losses) 
p pressure drop in pipe line, lb per sq in. per 100 
ft of pipe length 
Re Reynolds’ number 
rT) - viscosity of fluid, centipoises 
W = weight of fluid flowing through the pipe, Ib per 
min 
Solution Fig. 3 serves to illustrate the method of using 
Fig. 1 for solving a problem of this type. 
a) For saturated steam at 300 F, density’ d 0.155 Ib per 
cu ft. Viscosity «' = 0.015 centipoise. Enter Fig. 3 at point 4 


for a pressure drop of 0.1 lb per 100 ft. Also enter at point B 
for an internal pipe diameter of 3 in. The vertical line through 
B and the horizontal line through 4 intersect at point C, locating 
CF, the diagonal directrix through point C. 

Now enter the chart at point D at a density of 0.155. Locat 
point E where the vertical line through D intersects the diag 
onal viscosity line of 0.015 centipoise. Extend a horizontal line 
through E until it intersects the diagonal directrix line CF at 
point F. Draw a vertical line through point / and read at point 
G a flow of 11 Ib per min of steam. 

To check whether Fig. 1 is applicable to this problem, sub 
stitute the numerical values of this example into Equation 1 

11 
Re = 378.8 > 92,590 
> 0.015 

b) Density d of 1.2 specific gravity calcium chloride brine i 
62.3 X 1.2 = 74.8 lb per cu ft. Viscosity’ « = 2.4 centipoises 

Use the same directrix line CF in Fig. 3 as was previously 
located in part (a) of this example. Enter the chart of Fig. 
3 at point D for a density of 74.8 lb per cu ft. Drop a vertical 
line from point D until it intersects the diagonal viscosity lin 
of 2.4 centipoises at point E. Draw a horizontal line through 
point & until it intersects the diagonal directrix line CF. From 
the point of intersection draw a vertical line up to the flow 
scale and read at G a flow of 205 Ib per min of brine 

To check whether Fig. 1 is applicable to this problem, sub 
stitute the numerical values of this example into Equation 1 

205 
Re = 378.8 > -- = 10,790 
3 X 2.4 

From the examples given here, it is evident that the 

chart of Fig. 1 is versatile and can be used to solve 


*From Keenan and Keyes steam tables 
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practically any type of turbulent flow problem involving 
any fluid whose density and viscosity fall within the 
range of scales given on the chart. 


Basis of the Chart 


The chart has been drawn for commercial pipe from 
the following formula: 
= L 
Pp = 0.0007843 — gee [2] 
d Daas 
This equation is obtained from the basic Fanning! 
equation : 
ma? 
>p = 0.01209 i tet aki ant cosh ahs ax hens [3] 
d LF 
Che value of the friction factor f is represented by the 
following equation : 
0.178 
, a A pede seeresses Ss scgheWebwis chen [4] 
Re™ 
Substituting Equations 1 and 4 into 3, Equation 2 is 
obtained. 
Equation 4 gives values of the friction factor f that are 


Man’s Love of 


Strange as it may seem, we like some numbers so 
well, and we dislike other numbers so much, that these 
likes and dislikes have made indelible marks in the world 
of affairs. 

They have an important 
fluence in standardization matters. The development of 
an American Standard on rounding off numerical val- 
ues makes a discussion of these matters timely. 

We have a kindly feeling for numbers ending in 0 or 
5; for example, they come out even when we count 
them on our fingers. We think of 10, 40, 50, 75, 100, 
and 1,000 as nice numbers. Even numbers are nicer 
than odd numbers. We say 6 or 8, 10 or 12, 30 or 40, 
50 or 100, not 7 or 9, not 11 or 13, not 29 or 41, not 
51 or 99, 

One reason we like an even number better is that we 
can take half of it without bothering with fractions. 

That in turn is the reason we like small numbers. We 
can master them and play with them with little effort. 
This is especially true of the first ten digits. 

We have an unfriendly feeling toward prime numbers 
generally ; 17—23—37—43—59—67 are forbidding just 
because they are indivisible. They make us feel discour- 
aged because we can do so little with them. On the other 
hand we have a friendly feeling for numbers like 12 
16—20—24—36—600—-4, which can be reduced to the 
simple factors 2—3—5. Especially do we like those hav- 
ing symmetry, like 36. The powers of 2 are especially 


4, %, partake of this 


sometimes a controlling—in- 


nice and the fractions ly, ete. 
attractiveness. 

A striking illustration of our love of simple round 
numbers is to be found in the use of nominal sizes. An 
example is in pipe diameters. The following dimensions 


Abstracted from an article by P. G. Agnew, secretary of the Amer- 
ican Standards Association, which appeared in Industrial Standardization, 
publication of the ASA. The ASA has recently issued Rules for Round 
ing Off Numerical Values. 
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higher than those obtained from the curve marked 4 i: 
Fig. 1 on p. 626 of the October, 1937, HPAC for al 
values of Reynolds’ numbers from 6000 to 1,000,001 
For values of Reynolds’ numbers between 2000 and 600 
and for Reynolds’ numbers between 1,000,000 and 2, 
500,000, the friction factors given by Equation 4 ar 
slightly lower than those obtained from this curve. How 
ever, Equation + can safely be used for values of Rey 
nold’s numbers as low as 2000, which is the lower limi: 
for turbulent flow. It can also be used for the values o 
the Reynolds’ numbers as high as 2,500,000 without ser: 
ous error. The reason for this is that the above-men 
tioned curve is derived from experimental data of Drew 
Koo and McAdams* and represents the average valu 
of a large number of experimental points which plot as a 
band rather than as a single line on the chart. Th: 
straight line represented by Equation 4 plots within o 
slightly over the band, and for most of the range is o1 
the safe side. 
‘Drew, Koo & McAdams, Transactions, American Institute of Che 


ical Engineers, Vol. 28, 1932, pp. 56-72 


Round Numbers 


are typical of the pipe diameters of the smaller sizes 
Actual Diameters 


Nominal Size Inside Outside 


(in inches ) (in inches ) (in inches ) 


le 0.269 0.405 
2 0.622 0.840 
1 1.049 1.315 


It will be noted that the 4 in. pipe is more than '4 in 
in inside diameter. 

There are many fields in which there is need of a se 
ries of sizes of a product, such as rods of different di 
ameters, sizes of structural steel, frying pans, pumps, 
electric motors, bolts and nuts, and nails. 

Our human preference for simple, whole numbers 
naturally leads to the selection of round numbers for 
the series of sizes. It is obvious, however, that in large 
scale production important economies may result from 
the selection of the best possible sizes and best possible 
spacing between sizes. This calls for a science of sizing 
applicable to series of sizes. A start has been made 
toward such a science through the development of a 
series of “Preferred Numbers.” This series has been 
adopted by the national standardizing bodies of a num 
ber of countries, including the American Standards As 
sociation. The series provides five basic steps between 
10 and 100, viz: 10, 16, 25, 40, 63, 100. This is known 
as the “5-Series.” These, together with five intermedi 
ate steps provide a “10-Series” where closer spacing 1s 
called for. Additional intermediate steps provide a “20 
Series” and a “40-Series.” 

This series represents a carefully worked-out com 
promise between the human desire for extremely simple, 
round numbers and the engineering aspects. 

For example, from the standpoint of simple numbers 
alone, equal spacing, using even integers; e.g. 8, 10, 12. 
14, 16, etc. has often been used. An early publishe: 

[Concluded on p. 614] 
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Modern Heating and Ventilating 


. «+... Under complete automatic control features this new 


school described by Meryl L. Todd, Consulting Engineer 


HE heating and ventilating system for the Long 
Waterloo, 


It consists essentially of an auto 


fellow elementary school, 

modern design. 
matically operated boiler room and a zoned central heat 
ing and ventilating system, complete with temperature 
control. 


Boiler Room Is Water Tight 


The boiler and equipment rooms are approximately 12 
it below the ground level, and because of possible flood 
conditions are of specially designed water tight con 
struction. 

The location of the building necessary to comply with 
the zone accessibility requirements of the school district 
is on undesirable soil only a few hundred feet from a 
creek, so that precautions against settling walls and water 
seepage were necessary. The ground elevation was there- 
fore raised approximately 6 ft and foundation stability 
was acquired by the use of about 650 concrete piles. Be 
cause of the possible water seepage only a partial base 
ment was constructed to accommodate the heating and 
ventilating equipment 

The construction of the boiler room and equipment 


spaces involved a water tight pressure slab below the 
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lowa, is of 








SUMMARY 


=« hool. W ater loo, 


a strictly modern building costing approximately $350.. 


The Longfellow elementary lowa, is 
000, It was built to replace two or three obsolete grade 


schools and includes about 28 classrooms, an auditor- 


ium, gymnasium and offices, accommodating about 1000 
students. The two story structure is approximately 300 
797,365 eu ft Every effort 


was made to codrdinate the heating and ventilating «vs- 


ft long, enclosing about 


tem and to make it as modern as the building itself. Th 
automatic control of the 


temperature, quantity and quality of the air within the 


was designed for complete 


building. The entire system was zoned to maintain a 
definite standard of air quality throughout the build. 
ing with a maximum of operating economy Con 


ditioned air is admitted into each classroom upward 
along the outside walls, the temperature being controlled 
by individual room thermostats. The design of the 
boiler room and equipment spaces, limited by site con- 
ditions, took into consideration space and appearance 
All equipment and material, with the exception of those 
pieces requiring regular observation or attention, were 
either partially or completely concealed. There is com- 
plete automatic continuity of coal flow from the storage 
bins to the stoker hoppers, and from there into either 


or both boilers. as determined by the automatic control 








level, so that the 


a single water tight wall and floor structure 


final floor spaces are in reality sur 
rounded by 
Further protection against water damage ts aff: 


a duplex pump system 


Coal Handling 


; 


The coal bin is on the north wall of the boiler room and 


] 


the chimney on the south. The coal is fed automatically 


from the bin to the boilers; the only manual operation r 
quired is the removal of clinkers 

The bin holds slightly more than two carloads of coal 
One carload takes the place of sloping sides in the bin 
facilitate the flow of coal toward the conveyor screw and 
be delays in coal 
build 


serves as reserve storage should there 


delivery during cold weather he structure of the 


Central control panel for the entire control system, illustrating 
the trend toward coérdination of the functions of all of the 
mechanical equipment in a building from one point and mini- 
mizing the attention required of the operating engineer, accord- 
ing to the author. All of the fan starters, relays, stoker con- 
trols, ete. are regulated through this panel. Red and green 
lights indicate the operation of the various phases of the system. 
Inside the panel are clocks that automatically start and stop 
equipment so that no attention to the system is required of the 
operating engineer unless certain zones are to be operated at 
night, at which time he turns the switch on the front of the 
panel placing the particular zone under daytime schedule. As 
soon as the switch is turned off the zone is again clock controlled 
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ing did not lend itself to the erection of a coal bin with 
sides sloping to the bottom which would be large enough 
to meet the requirements. 

Coal is delivered from the coal bin to an elevator pit 
by means of a floating screw feed. From this pit the coal 
is elevated and discharged through chutes leading to the 
stoker hoppers from the top of the elevator. This 
arrangement provides sufficient additional coal storage so 
that in the event the conveyor fails during the night 
period enough coal is available to keep the stokers in 
operation until morning. 

The coal conveyor assembly is automatically controlled, 
coal being delivered when a minimum level has been 
reached and the conveyor being shut down when the coal 
is up to a predetermined point. 


The Stokers 


The stokers have long screw feeds to the boilers so 
that there is sufficient room between the stokers and the 
boilers for cleaning the flues, attending the fires, etc. 
The stokers each have a capacity of slightly more than 
500 Ib per hr and are automatically controlled from the 
standpoint of air quantity and firing rate. 

The stokers are connected through a combination relay 
and alarm system in such a way that when a pin is sheared 
the circuit to the shear pin assembly is broken, causing the 
relay to the stoker motor to drop out, shutting down the 
stoker to avoid blasting the fire with air when no coal 
is being fed. When the relay falls out contact is made to 
an electric bell alarm which rings until the stoker is 
serviced. 

All of the equipment in the boiler room, such as the 
feed from the stoker to the boilers and from the coal bin 
to the elevator, is below the floor level so that the entire 
boiler room floor is free from any obstructions. All of 
the coal handling equipment is commercially dust tight 
to promote cleanliness. 

Emergency openings to the storage bin and to the ele- 
vator pit are provided so that coal can be manually shov- 
elled into the pit in the event of failure of the screw feed. 
Access to either stoker is provided so that if the elevator 
should fail to function properly coal can be manually 
shovelled into either hopper. The screws and all mechan- 
ical parts of the equipment in the boiler room are readily 
accessible and can be removed with little difficulty. 


Two Steel Boilers 


Two steel boilers, each having a capacity of approxti- 
mately 15,000 sq ft EDR, provide the steam generating 
equipment for the building. The boilers are equipped 
with automatic water feeders and low water cut-offs, and 
are automatically controlled from the central control panel, 
as are the stokers. Either boiler or both can be placed in 
operation from the control panel. A constant steam pres- 
sure is maintained during daytime operation or when any 
zone in the building is in use. During the night or week- 
end period the boilers are on hold fire control and pro- 
vide steam pressure only in the event that one of the 
zones in the building calls for heat by reason of its aver- 
age temperature falling below the predetermined mini- 
mum setting (approximately 55 F). 

A duplex vacuum and condensation pump returns the 
condensate. The control of the duplex assembly is ar- 
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ranged in such a way that the two pumps alternate 
their operation. Should either pump fail, the other aut 
matically operates to take care of the load. Also, if t 
water should come back at a rate greater than the cap: 
ity of one pump, so that the water level in the recei) 
rises above a certain point—which situation theoretica 
should never occur—, both pumps are automatica! 
started. 

The ash conveyor is a special litter carrier adapt 
for this purpose. A track runs along the ceiling of t 
boiler room from which is suspended a moving troll 
supporting a hopper having a capacity of about 12 bus 
els. This hopper can be lowered to the floor level, a di 
tance of about 18 ft, to receive the clinkers from 1 
boilers. Normally it is left in the lowered position un 
filled, at which time it is raised to the upper level a: 
carried along the track out of a door in the side of t! 
boiler room. As the boiler room floor is approximate 
12 ft below ground, this arrangement serves both to el: 
vate the ashes and to convey them from the boiler roo: 
proper to the ash pile or truck. 

A separate horizontal type hot water boiler for burning 
refuse also provides a source of heat for the hot wate: 
supply during the time of the year the heating boilers ar: 
not in use. When the heating boilers are in operatic: 
hot water for the building is maintained at a constant 
temperature by means of automatic regulation of stean 
to a heating coil in the hot water storage tank. This 
heating coil is readily removable from the storage tank 
for inspection and repair. 

On the wall between the boiler room and the equip 
ment spaces is the air compressor for supplying air to 
the pneumatic part of the control system and the master 
control panel which automatically regulates all of the 
mechanical equipment in the building. 


Heating and Ventilating System 


The heating and ventilating system is essentially a cen- 
tral plant consisting of four zones, each having booster 
coils in the branch ducts to each classroom for the con- 
trol of temperature. The four zones (the north, east, 
south and west sides of the building) are independently 
controlled so as to compensate for sun effect, etc. The 
east zone is supplied with approximately 15,000 cfm of 
air, the west zone with 12,500, the south zone with 7500 
and the north zone with 4000. The duct distribution sys- 
tem required slightly more than 60,000 Ib of sheet metal, 
this portion of the heating and ventilating contract 
amounting to about $10,000. 

The heating and the ventilating are accomplished by 
the same system, the air leaving the central station at a 
temperature of from 60 to 70 F depending upon the zone 
requirements, and being heated to a maximum final tem- 
perature of 135 F by the booster coils in the ducts to each 
room. Thirty cubic feet of air per occupant is circulated 
throughout the building, a minimum of 12 cfm of air be- 
ing introduced from outdoors whenever the building is 
occupied. 

An outdoor air duct extends from the equipment space 
below ground to the roof of the building. In the equip- 
ment space the outdoor air duct combines with the recir- 
culating duct from each zone of the building, and a com- 
mon duct then extends to the central ventilation station. 
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here the air passes through a double bank of adhesive 
ype filters to a preheater section, consisting of “tube 
vithin-a-tube” type extended surface heaters. From the 
weheater the air enters the air washer, and is dis« harged 
rom there into the fan room, which serves as a plenum 
w the incoming air. 

In the fan room are backward curve type fans with 
ariable inlet vanes for each zone. The fans and motors 
ire set on soundproof bases and are connected to the main 
supply ducts extending beneath the center of the build 
ng to the various zones. 

The air leaving the fan for each zone passes through a 
reheater coil with face and bypass dampers and through 
a set of fire and air dampers. Each main duct in the 
building is equipped with an automatic fire damper and 
with an air damper that closes whenever the zone fan 
is not in operation so that the air is not pulled back 
through the inlet of the zone fan. 

In addition there is installed at the water tight wall be 
tween the equipment spaces and the general space be 
neath the building dampers to prevent flow of water into 
the equipment spaces should water rise high enough to 
reach the duct work. These dampers are arranged for 
either manual or automatic operation, and are so devised 
that when connected to an electric damper motor they are 
held open when the system is in operation. When the 


Some of the controls and 
matically regulated through the central control panel 








rises a float switch breaks ; 
motor, causing them to swing closed 


on and are held 
le ot the dampers art 


thereby insuring a nunimun 
the edgy s of the dam rs, 
terial forming a gasket 

It is not expected that the water wi 
and it 1s assumed that the dampers will be 
This year during 
Should it occur there will be a certain amout 
of leakage into the equipment spaces, 
such water a duplex pump system has been installed 
handle a large quantity of a sump which 
lects the water from the equipment spac: 


Wheatland Co 


was the heating contracto1 


author was the consulting engine 








S. S. Delbrasil, first of the Delta Line’s new fleet of 
passenger-cargo vessels, built specifically for the trade 
between New Orleans and the east coast of South America 


Heating, 
Ventilating and 
Air Conditioning 
on Shipboard 


SUMMARY 


Great strides are being made today in the application of 
heating, ventilating and air conditioning to our merchant 
ships. Old rule-ofthumb methods are rapidly passing 
and naval architects and marine engineers are aware of 
the importance of good design, equipment and insulation 
and proper adaptation of the various systems. Probably 
one of the most outstanding features of the Maritime 
Commission’s present program is the emphasis placed 
upon proper ventilation, refrigeration and humidity con- 
trol for cargo holds ... An article in the August HPAC 
was devoted to the Maritime Commission’s program, 
problems peculiar to marine work and types of systems 
used on shipboard; in September, control was consid- 
ered in detail, together with machinery space and cargo 
hold ventilation. This month, information on duct de- 
sign and construction, fans and motors, heating and 
cooling surface, air filters, humidification, insulation, 
refrigeration and piping for service on shipboard is given 


N air conditioned (or air cooled) spaces on ship 

board, outside air is supplied on the basis of 30, 40 

or 50 cfm per person for staterooms (depending on 
size). This outside air represents a maximum of about 
25 per cent of the total air through the stateroom coolers 
for summer operation, the balance being recirculated ait 
In winter, when these same units are used for heating, 
the amount of recirculated air would be considerably 
less. In dining saloons and similar spaces outside 
air requirements are based upon about 15 cfm per seat 
or else air is circulated at about a four minute rate with 
about one-fourth of this amount being outside air. In 
these spaces the capacity of the equipment is generally 
sufficient to maintain a 10 or 15 F drop in the ambient 
temperature, and under normal conditions, to maintain 
a relative humidity of between 50 and 65 per cent. In 
spaces other than those that are air conditioned, ventila 
tion is based on an air change rate of about six minutes 
for staterooms, and about eight to 10 for public rooms 
Working spaces are furnished with supply or exhaust 
or both in proportion to their needs for removing heat or 
odors. In some few spaces—like the gyro room or the 
machinery spaces—ventilation may be based on a maxi 
mum allowable temperature rise of 15 F (or more, de 
pending upon the nature of the space) over ambient 
for summer conditions. 


Details of Duct Construction 


The ventilation ducts are generally rectangular in 
cross-section. Whenever possible, bulkheads and decks 
are used as the sides of the ducts. All ducts are designed 


*Technical Div., United States Maritime Commission. 











John H. Clarke* of United States Maritime Commission 


Explains Details of Installations for Marine Service 
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ccording to good commercial practice with guide vanes 


eing fitted wherever less than a one-half standard 


iroat radius must be used. Dampers are provided at 
ll main branches, and manually or automatically ope 
ted waterproof or fireproof dampers must be installed 
henever a waterproof or fire screen bulkhead is pierced. 
The duct thicknesses now specified in marine work 
Vertical and horizontal ducts 24 in. and 


to 24 in., No. 18: above 
9 


ire as follows: 
ver, No. 16 ga; over 12 in. 
6 in. to 12 in. inclusive, No. 20; 6 in. and under, No 
The dimensions given are either the diameter of a ci 
cular duct or the longest side of a rectangular duct. ) 
These dimensions are general and must be revised to 
suit specific cases. For instance, in the cargo holds it is 
necessary to increase the above thicknesses to 4% or 4 
in. and to strengthen the hangers accordingly in ordet 
to avoid damage from cargo handling. This is one of 
the reasons why kingposts are used extensively for hold 
ventilation. 

Balancing of the duct systems is done mainly by siz 
friction of the 


ing, and estimating the duct various 


g, 
branches by means of standard methods as described in 


the ASHVI 


are pre \ ided 


(nude and other texts. Balancing dampet 


vhere necessary. The use of orifice plates 
is being discouraged and they are definitely excluded by 
all new specifications 

Duct velocities for living spaces are limited to 2000 
fpm in mains and 1500 fpm in branches. In the refrig 
erated spaces where the circulating rate is very high the 
velocities are kept below 2000 fpm to avoid excessive 
power requirements. For the same reason velocities are 
kept below 1500 fpm in the cargo spaces in which the 
humidity control systems are installed. 

In order to assure quiet operation, terminals of the 
“high velocity” type are now being used in the living 
spaces. All terminals in living spaces are equipped with 
dampers. In some living spaces universal terminals have 
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been supplied hese terminals art 

cones fitted at the end of a circular bran { 
1 three a ie ecto thy cli | ct 

are jomed by working joints so that the itlet can be 
pointed in a variety of directions. The same outlet 
usually used in the machinery spaces at 

spaces where it may be advantageous to be 


the direction of “throw Damper e gener 
nished, Direct duct and scoop outlet utlet 
side of a duct with a deflecting plate in the 
‘ ] | } | 
lurnished in machinery, carg al vorking 
supply outlets, exhaust inlets and other opening 
ventilation system must be covered vire 
STi WOTK Ol 1} OT unde Cical Del 
done not only to ratproof the svystet 
vent the concealment of stolen or smuggl 
to prevent plugging up the ducts 

ae ‘ ‘ ‘ 
mug otherwise get into Cl {utile ( 
ig quarters vary fi 1200 to 1800 
velocitv”’ terminal m x00 (ny 
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though t lnghe \ ( ine s¢ 1 
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Types of Fans Used 

\ ‘ ‘ ; 

Ventilation tans tor most of the syster 
larly for ventilation in the ving spaces are of the c 
tritugal type. Fans of the backward curve 


A boiler room view of the United States Lines’ new luxury liner 
{merica. One of the most unusual mechanical features of the 
ship is the arrangement of separated boiler rooms with the 
engine room between, a design which presents minimum inter 
ference with passengers’ quarters and has the advantage that 
in case of flooding of one set of boilers, the turbines can still 
be operated from the second boiler room. All three machinery 
spaces are protected from collision damage by fuel oil tanks 
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load design, or of the slow speed forward curved vane 
design, are used. Fan outlet velocities are limited to 
about 2000 fpm with maximum wheel tip speeds of 
10,000 fpm. Static pressures run about 2 or 2% in. for 
supply systems and 1 in. for exhaust systems except in 
the machinery spaces and cargo holds where, because of 
the short straight runs, the static pressures seldom run 
above 1 or 1% in. Fan capacities are confined to 5000 to 
8000 cfm for systems in living spaces and for centrifugal 
fans. 

The maximum capacities for centrifugal fans for 
marine use in this country are generally about 12,000 
or 15,000 cfm, these fans being used for ventilating the 
machinery spaces. Larger centrifugal fans—as high as 
50,000 cfm—have been used for the machinery spaces on 
such ships as the America. Propeller or axial flow fans 
have been used extensively for the machinery and cargo 
spaces on these modern ships and for American ships 
have had capacities of 24,000 cfm against a static pres- 
sure of about 1 in. These static pressures must be kept 
down to keep noise at a reasonable level. Propeller fans 
have been used at low capacities (1000 to 3000 cfm) for 
hold ventilation. In these instances the fans are often 
placed in kingposts or other ventilating cowls or intakes. 

All fans are direct connected on the same shaft as the 
driving motor and in the case of the centrifugal fans, are 
usually of the single inlet overhung type. In order to 
minimize the transfer of sound and vibration, felts, rub- 
ber foundation inserts or vibration dampeners are often 
resorted to. For the same reason the connecting sleeves 
of the ducts to the fans are made either of canvas or 
rubber. 

The fan motors where direct current is used are of the 
230 volt shunt wound, drip proof type. In the few cases 
where alternating current is provided 440 volt, 3 phase, 
60 cycle drip proof motors with squirrel cage windings 
and synchronous speeds of 1200 or 1800 rpm are used. 
Speed reduction is generally supplied in the order of 25 
or 33 per cent and in some special cases, 50 per cent. 





Workshop on the America showing terminal and directional 
duct outlets. Note the screening over the ends of the ducts 
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Heating and Cooling Surface 


All air heating and cooling equipment such a’ radia 
tors, unit heaters, air heaters and air coolers is now 
required to be constructed with copper finned tubing 
with some few exceptions for radiators. For stean 
equipment the use of the header type of construction i 
being encouraged because of its better operation, bette: 
drainage and quieter operation. This is particularly im 
portant for air heaters which are exposed to freezing 
temperatures, since the rolling of the ship may caus 
freezing at the bends if the return bend type of heater i: 
used. As an added protection and in order to obtai: 
better control arrangements, the non-freezing type of ai: 
heater (excepting reheaters) is being specified. Facx 
velocities for air heaters are limited to from 600 to 70¥ 
fpm with a maximum friction drop of 0.25 in. of wate: 


Air Filters 


Air filters of the washable type are now being speci 
fied for all supply systems. In many ventilation in 
stallations the fan rooms are provided with louvers i: 
the deckhouse sides and there is no duct connection b« 








Upper deck of America (sun deck) showing some ventilation 
duct intakes and the “jockey caps” on the stacks. These de- 
flectors were placed on the stacks so as to create an upward 
eurrent of air which would keep soot and flue gases off the 
decks and out of the ventilation systems. The trials of the 
ship showed that it was necessary to raise the height of the 
stacks to accomplish the desired results, so they were increased in 
height before delivery of the ship. Incidentally, the forward 
stack is a dummy so that the aft stack is the critical one 


tween these intakes and the air heater or supply fan 
inlets. In such instances it has been customary to plac« 
the filters directly inside the louvers. In such a location 
the filters may become clogged with snow and sleet, and 
such an arrangement permits dust and dirt in the fan 
room to get on the heaters and clog them up. More 
important, it allows dirt and dust to travel through the 


system. To avoid these difficulties it is better to place 
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Dual duct outlet for the ventilation heating system of 
the cabin class staterooms on the America. The outlet 
deflector is cone shaped so as to diffuse the supply. 
The two controls shown are attached to the duct dam- 
pers in the hot and cool ducts terminating at the outlet 


the filters at the inlets to the duct systems ahead of the 
air heaters or fans. 


Humidification 


Humidifiers have been installed in a number of ships 
but as yet this feature has not had a wide marine appli- 
cation. Opinions vary as to the desirability of humidify- 
ing on shipboard but it is something that certainly should 
be given serious attention on routes where high tem- 
perature air will be needed for heating. So far both 
steam and water sprays have been furnished. Where it 
is possible to get a good source of odorless steam—as is 
usually possible in marine work—it would seem that this 
would be best since it evaporates more readily and con- 
sequently will mix better and will not be conducive to 
carry-over. One very interesting arrangement for 
humidifying consists of a 1 in. pipe with a single row of 
perforations along the bottom. The pipe extends across 
the intake duct following the preheater. Under the pipe 
is a half oval deflecting plate to break up the jets of 
steam and deflect them into the air stream. The quan- 
tity of steam is controlled by a stop valve and an orifice. 


Insulation Used More Extensively 


Insulation is now used more extensively on cargo and 
passenger ships alike, with the result that heat transfer 
has been materially reduced. It was necessary for this 


to be done, of course, before air conditioning could b 
come more widely used. Today on exposed surfaces 

in. Or more of insulation is being applied in the living 
spaces, all beams and bulkhead stiffeners being covered 
with fireproof sheathing to cut down the heat transfer 
and at the same time make a more pleasing appearance: 
The only exception to this is in the toilet and shower 
spaces where cork paint only is supplied. This means 
that the overall heat transfer rate for living spaces has 
been reduced from 1.25 for painted plating, 1.00 for cork 
paint or 0.45 for 1 in. of insulation (beams and stiffen 
ers uncovered), to transfer rates of 0.20 to 0.35 for 
modern spaces using both insulation and sheathing for 
the beams and stiffeners. This reduction represents 
quite a saving. 


Steam and Refrigeration Piping 


For all steam heating by ventilation air or radiators 
the capacities are based on O to 10 F outside air tem 
peratures. The steam pressures used are generally 30 
to 35 lb ga. Pressures of 20 lb have been used occa 
sionally and some air heaters have operated on 5 Ib 
steam. Many of the diesel ships operate their heating 
systems on 50 Ib steam due to the fact that they us« 
combined waste heat and oil fired boilers for steam, and 
these boilers operate at 50 lb pressure. In a few in 
stances on the diesel ships, engine room radiators are 
operating with 100 Ib steam or the full boiler pressure 
for these ships, but the rest of the heating system opet 
ates at reduced pressure. The above steam pressures ar 
those obtained either at the reducing valve or at the 
boiler for systems using full boiler pressure (diesel 
ships). This steam at reduced pressure generally con 
tains about 50 to 100 F of superheat for steamships 

The pressure drop in the steam lines is about 5 to 10 
lb depending on the length of run. Supply lines ar 
sized on the basis of allowable velocity for each size of 
pipe. All steam drains have a back pressure of 5, 10, 
15 or 20 Ib depending not only upon the length of run 
but also on whether or not the condensate drains to an 
atmospheric tank or to a part of the condensate system 
which may be under a pressure of about 10 Ib ga. Drain 
piping is usually figured on the basis of the pipes flow 
ing full at a velocity of 18 or 20 fpm. 

Piping for steam systems is seamless or lap welded 
steel with cast steel or malleable iron fittings. Each 
steam unit is furnished with a stop valve on the supply 
and a thermostatic, bucket or impulse trap, and cut-out 
valve, on the drain. While thermostatic control valves 
have not always been required for air heaters they are 





A nation’s merchant marine is a vital element in its national 
defense plan, for transportation of essential materials from 
sources of supply throughout the world must be assured and 
the fighting navy requires auxiliary ships of numerous types. 
Some of the ships to be built under the -Maritime Commission 
program are understood to be designed for conversion to 
aircraft carriers in time of war. . . . While the Commission's 
program was initiated in 1936 when Congress passed the Mer- 
ehant Marine Act, it has become of greatly increased im- 
portance within recent months because of the emphasis on 





MERCHANT MARINE VITAL ELEMENT IN DEFENSE 


national defense and re-armament. The purpose of the pro 
gram is to provide about 500 new ships over a period of 10 
years to replace our ever-growing number of over-age ships. 
and at the same time to bring about a practical coérdination of 
replacement and retirement in order to stabilize the ship- 
building industry of the U. S. It can be seen that the latter 
phase of the program is also a most important contribution to 
U. S. defense, for in modern warfare—as never before—the 
industries of a nation are an essential line of its defense. 

Tue Eprror. 
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being specified now due to the fact that it is felt that 
ventilation systems cannot operate satisfactorily with 
manual operation. On ships like the America where 
there are 50 ventilation supply systems, manual control 
is obviously impractical. In addition strainers are speci- 
fied to protect all control valves and thermostatic traps 
for the air heaters. In some cases bypasses have been 
furnished around control valves and thermostatic traps 
although this is not now required, since these items 
usually fail in the open position and since stop valves are 
fitted on the supply and return. Further, such equip- 
ment as air heaters can be shut down if necessary for a 
short time without undue inconvenience while repairs 
are made. 

The air conditioning equipment is supplied with 
refrigeration by either multi-stage centrifugal, or by ver 
tical or V-type truncated piston reciprocating com- 
pressors. The condensers are of the shell and tube type 
using sea water as a cooling agent. The condensed 
“Freon-12” is led to a receiver and thence distributed to 
brine coolers or to direct expansion coils for the various 
units. Wherever possible, and when reciprocating com 
pressors are used, the air conditioning compressors are 
made duplicates of the cargo refrigeration compressors 
and are run at a speed to suit the load. This results in 
a material saving in spare compressors as well as spare 
parts. 

The control equipment for air conditioning coils and 
coolers generally consists of solenoid and automatic 
thermal expansion valves for refrigerant control, and 
temperature regulating valves for controlling the chilled 
water circulating rate. Damper and other controls were 
briefly discussed previously. While brine coils have been 
used extensively, practically all installations on the ships 
now building are either for direct expansion of “Freon- 
12” or for chilled water. Chilled water is used for state- 





Group of ventilation intakes, fans and air heaters on the 
sports deck of the America. The heaters on the right 
are for a dual duct system, the duct being split at the 
fan outlet; one duct leads to a heater for the hot duct, 
and the other to the tempering heater for the cool duct 


room coolers but the large units for dining saloons may 
use either chilled water, brine or direct expansion « 
“Freon-12.” 

Where chilled water is used some sort of anti-freeze 
solution is generally added to prevent freezing unde: 
extreme conditions of operation. For passenger ships 
the rules forbid the use of ammonia as a refrigerant, and 
while this rule does not apply to cargo ships, the Mari 
time Commission has so far discouraged its use. 

Refrigerant and brine piping is copper with composi 
tion fittings. These specifications, however, do not in 
clude the piping for refrigeration wall pipe coils in cargo 
and ship’s service spaces. 

[This is the third of three articles on heating, ventilating and 

air conditioning on shipboard. | 





Round Numbers— 

{Concluded from p. 606] 
standard for very large pipe followed this plan. Yet 
analysis shows that in the general case maximum econ 
omy requires equal ratios between successive sizes. This 
means that the series shall be a geometrical one and thus 
have equal percentage increases between sizes. 

\s an illustration, suppose it has been decided that five 
sizes of general purpose motors are needed to bridge the 
span from 10 to 100 hp. It can be shown mathematic- 
ally that the greatest over-all economy in the use of ma- 
terial and labor will be obtained if the motors increase 
in) power by a constant ratio between successive sizes. 
The sizes then become 10, 16, 25, 40, 63, 100 hp respec- 
tively. This is a 60, per cent increase from size to size. 
In the 5-Series of Preferred Numbers the steps are ap- 
proximately 60 per cent; in the 10-Series, 25 per cent ; 
in the 20-Series, 12 per cent; and in the 40-Series, 6 
per cent. Larger or smaller sizes are obtained by merely 
shifting the decimal point. 

Everyone is familiar with the process of “rounding 
off” decimals so as not to be bothered by carrying un- 
necessary figures that are not justified by the accuracy 
of the data. Most people, however, are not familiar with 
the fact that the method usually taught in the public 
schools is erroneous in One imporant particular. Rules 
for Rounding Off Numerical Values have just been is 


614 


sued by the American Standards Association. The most 
interesting feature of the new standard is that the co1 
rect method of rounding is emphasized in it. The par 
ticular point is how the rounding is to be done when the 
excess figure is a 5. The method generally taught in th 
schools is to round to the next highest figure in all cases 
This is obviously wrong since on the average it will lead 
to cumulative errors. 

The correct method, which is used in statistical work 
and in precise scientific calculations, is to round to the 
even figure ; e.g. 3.25 is rounded to 3.2; 0.215 is rounded 
to 0.22; 6.75 to 6.8. The new standard sets forth this 
method and the reasons for it with meticulous care. 

A simple illustration will make clear how the unsci 
entific method of simply taking the next higher figure 
leads to cumulative errors. Let us divide the odd num 
bers from 1 to 13 by 2, then round the quotients by each 


of the two methods, add, and multiply by 2. The prob 
lem is 
(0.5 + 1.5 + 2.5 + 3.5 + 4.5 + 5.5 + 6.5) * 2 $9 


By the incorrect method (taking the next higher fig 
ure) we have 
(1+2+3+4+5+6+7) X 2 56 
By the correct method (rounding to the even figure) 
we have 
(O+24+244444+6+4+6) X2= 4 


The error in rounding by the correct method is but 1; 


while by the incorrect method it is 7. 
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Cost of Steam With Oil as Fuel 


Chart Prepared by Irving E. Brooke, Consulting Engineer, 


Gives Complete Data for Easily Computing the Cost of Fuel 


ANY articles have been written on the com 

parative cost of various fuels, and many charts, 

diagrams and tables have been published. It 
is unfortunate that many such data have been designed 
to show certain results—namely, that some one certain 
fuel was cheaper than some other fuel. The lowest price 
of one particular fuel would be compared with the high- 
est price of another fuel in a given territory, or a com 
parison would be given between fuels, one of which 
would not be at all suitable for use under the conditions 
assumed. It should be borne in mind that the first cost 
of fuel is only one of the factors involved. 

All of these conflicting data leave the fuel user in a 
somewhat confused state of mind—a state often intensi- 
fied by the over-enthusiastic ‘salesman for any particular 
fuel or equipment who cites numerous instances where 
his fuel or fuel using equipment has replaced another fuel 
or equipment, and the user has saved any amount up to 
30 per cent of his previous fuel cost. 

Recently I prepared some charts on the comparative 
cost of fuels. The desire to make such charts was 
prompted by the fact that those available either did not 
cover a sufficiently wide range of fuel costs or were too 
much involved ; that is, they gave too much information 
on the same chart for ready and accurate comparison, so 
that you were following a line until you were “lost im 
the woods.” 

After many preliminary trials, it was decided to make 
one chart for each fuel and to arrive at a fuel cost of 1000 
lb of steam as the basis of comparison. Whether the 
basis of comparison is 1000 Ib of steam produced, gal of 
water heated, or cu ft of air heated, the relative cost will 
not change. 

My chart for oil appears on the next page; 
for coal was published last month, and the one for gas 
as well as a chart for quickly comparing gas costs either 
on the basis of the cost per therm or per 1000 cu ft of 
will be presented in the No 


the one 


gas of various Btu values 
vember HPAC. 


Use of the Chart 


A feature of the chart is that it can be used if either 
the per cent efficiency, evaporation in Tb of water per gal 
of oil, or gal of oil per boiler hp-hr is known. Starting 
at the bottom of the sheet, select the value of thousands 
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SUMMARY 


For use in his consulting work, Mr, Brooke has prepared 
charts for determining the cost of generating 1000 Ib of 
steam using coal, oil or gas as the fuel. Whether the 
basis of comparison is. 1000 Ib of steam generated, a 
certain number of gallons of water heated, or some other 
basis, the relative cost will not change ... Feature of the 
charts is that complete data are given, but that they are 
still easy to use. The one for oil is reproduced on the 
next page, the chart for coal appeared last month, and 
those for gas will be published next month . . . To 
use the chart, enter it at the bottom on the seale for 
thousands of Btu per gal of oil and go vertically until 


either the per cent efficiency (diagonal lines), evapora- 
tion in Ib of water per gal of oil (left hand scale), o1 
gal of oil per boiler hp-hr (right hand scale) is inter- 
sected. From this point go horizontally either to right ' 
or left until the curve for cost of oil in cents per gal } 


is intersected. From this point go vertically to the 
scale at the top of the chart and read the cost of steam 
in cents per 1000 Ib . . . These charts are of particular 
value to industrial plant engineers and others who are 
giving thought to possible changes in availability or cost 
of the various fuels due to the national defense program 











of Btu per gal of oi] and go vertically until the line inter 
sects either the per cent efficiency (diagonal lines), evap 
oration in Ib of water per gal of oil from and at 212 | 
(leit hand scale), or gal of oil per boiler hp-hr (right 
hand scale). From this point, go horizontally either to 
the right or left until you intersect the curve indicating 
the cost of oil in cents per gal. From this intersection, 
go vertically to the top of the sheet and read the cost of 
steam in cents per 1000 Ib. 

If the price of oil does not fall within the range of the 
chart, the method may still be used. For instance, if the 
cost of oil were 10c, the 5c curve would be used, multi 


plying the steam cost read from the chart by two 


Example of Use of Chart 


\ssume the heat value of the fuel to be 140,000 Btu 
per gal, efficiency 64 per cent, and cost 4c per gal. Enter 
the chart at the bottom scale at 140, and go vertically to 
the 64 per cent efficiency line. From this intersection go 
horizontally to the right until the 4c curve is crossed 
rom this second intersection, go vertically to the top of 
the chart and read on the top scale the cost of steam to 


be 43c per 1000 Ib. 
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Cost of Steam Using Oil as Fuel 


[See instructions for use on preceding page] 


Cost of Steatn in Cents per. Thousard Pourds 
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October with its clear, cool days brings Chapter mem- 
bers together for the Fall Season of monthly meetings—31 
ASHVE chapters are now rendering service in their com- 
munities ....... October 6-12 is Fire Prevention Week to 
remind us about the necessity for safety, safeguards for ap- 
pliances, as well as adequate inspection and proper opera- 
tion of all mechanical equipment used for heating, ventila- 
ting and air conditioning service Cotton Country’s 
Calling—October 14-15 for the Society's Fall Meeting at 
Houston and some interesting papers for the Meeting are 
published in this issue Coming Meetings scheduled 
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ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
Meets, First Monday. President, T. T. Tucker, 260 Peachtree 
St.. N. W. Secretary, L. F. Kent, P. O. Box 1673. 


CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday. President, R. E. Kramic, Jr., 222- 
4 E. 14th St. Secretary, C. E. Hust, 4th & Main Sts. 


DELTA: Organized, 1939. Headquarters, New Orleans, La. 
President, G. E. May, 317 Baronne St. Secretary, F. G. Burns, 
317 Baronne St. 


GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. Meets, First Tuesday. President, N. H. Pererson, 
1129 Folsom St. Secretary, J. A. Hm, 245 Market St. 


ILLINOIS: Organized, 1906. Headquarters, Chicago, Il. 
Meets, Second Monday. President, V. L. SHERMAN, 643 Hill- 
side Ave., Glen Ellyn. Secretary, M. W. BisHop, 228 N. La 
Salle St., Chicago. 


IOWA: 
Meets, Second Tuesday. 
wood Ave., Ames. Secretary, N. 
Des Moines. 


Organized, 1940. Headquarters, Des Moines, Ia. 
President, R. A. NorMAN, 715 Ridge- 
B. Detavan, 414-12th St., 


KANSAS CITY: Organised, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday. President, W. L. Casset, 
912 Baltimore Ave. Secretary, E. M. Jotvey, 3001 Fairfax Rd., 
Kansas City, Kans. 


MANITOBA: Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Third Thursday. President, P. L. CHartes, 406 
Tribune Bldg. Secretary, Ivan McDownatp, 44 Princess St. 


MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Third Tuesday. President, H. C. Moore, 
Massachusetts Institute of Technology, Cambridge. Secretary, 
C. M. F. Pererson, 77 Massachusetts Ave., Cambridge. 


MICHIGAN: Organised, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
G. H. Tutrre, 2000 Second Ave. Secretary, W. H. Op, 1761 
Forest Ave., W. 


MINNESOTA: Organised, 1918. Headquarters, Minneapolis, 
Minn. Meets, First Monday. President, M. H. ByerkKen, 533 
S. 7th St. Secretary, D. B. ANperson, 1981 First National 
Bank Bldg., St. Paul, Minn. 


MONTREAL: Organised, 1936. Headquarters, Montreal, Que. 
Meets, Third Monday. President, C. W. Jounson, 630 Dor- 
chester St., W. Secretary, F. G. Phipps, 5431 Earnscliffe Ave. 


NEW YORK: Organized, 1911. Headquarters, New York, 
N. Y. Meets, Third Monday in month. President, C. S. Passrt, 
55 W. 42nd St. Secretary, T. W. Reynotps, 100 Pinecrest Dr., 
Hastings-on-Hudson, N. Y. 


NORTH CAROLINA: Organized, 1939. Headquarters, 
Durham, N. C. President, Arvin Pace, 1001 S. Marshall St., 
Winston-Salem, N. C. Secretary, T. C. Cooxe, 400 E. Pea- 
body St., Durham, N. C. 
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NORTH TEXAS: Organised, 1938. Headquarters, Dallas, 
Tex. Meets, Second Monday in Month. President, L. S. Gu 
BERT, 1314 Liberty Bank Bldg. Secretary, T. H. ANSPACHER 
702 Tower Petroleum Bldg. 


NORTHERN OHIO: Organized, 1916. Headquarters, Cleve 


land, O. Meets, Second Monday. President, C. A. MCKreman 
Case School of Applied Science. Secretary, C. M. H. Kaercuey 
3030 Euclid Ave. 


OKLAHOMA: Organized, 1935. Headquarters, Oklahoma 
City, Okla. Meets, Second Monday. President, S. L. Rotian 
321 N. Harvey Ave. Secretary, A. R. Morin, Box 1197. 


ONTARIO: Organized, 1922. Headquarters, Toronto, Ont 
Meets, First Monday. President, J. W. O’Nemt, 8 Springmount 
Ave. Secretary, H. R. Roru, 57 Bloor St, W. 


OREGON: Organized, 1939. Headquarters, Portland, Ore 
Meets, Thursday after First Tuesday. President, T. E. Taytor 
307 Postal Bldg. Secretary, B. W. Moore, 7408 S. E. 35th Ave 


PACIFIC NORTHWEST: Organized, 1928. Headquarters 
Seattle, Wash. Meets, Second Tuesday. President, M. J. 
HAUAN, 3412-16th South. Secretary, H. T. Grirriry, 324-1411 
4th Ave. Bldg. 


PHILADELPHIA: Organized, 1916. Headquarters, Phila 
delphia, Pa. Meets, Second Thursday. President, C. B. Easr- 
MAN, 530 Brookview Lane, Brookline, Pa. Secretary, A. C. 
CALDWELL, 550 South 48th St., Philadelphia, Pa. 


PITTSBURGH: Organised, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday in Month. President, F. C. Mc- 
INTOSH, 1238 Brighton Rd. Secretary, T. F. Rockwett, 
Carnegie Institute of Technology. 


ST. LOUIS: Organised, 1918. Headquarters, St. Louis, Mo 
Meets, First Tuesday. President, C. E. Hartwein, 231 W. Lock 
wood Ave., Webster Groves, Mo. Secretary, C. F. Borster, 
101 E. Essex, Kirkwood, Mo. 


SOUTH TEXAS: Organized, 1938. Headquarters, Houston, 
Texas. Meets, Third Friday. President, A. J. RUMMEL, 201 
N. St. Mary’s St., San Antonio. Secretary, R. M. SPEeNcER 
329 M & M Bidg., Houston. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles, Calif. Meets, Second Tuesday in Month. President, 
H. H. Doveras, 601 W. 5th St. Secretary, H. H. Buttock, 
212 N. Vignes St. 


WASHINGTON, D. C.: Organized, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday. President, F. E. 
Spurney, 28 W. Baltimore St., Kensington, Md. Secretary, E. H 
Lioyp, 1733-14th St., N. W., Washington, D. C. 


WESTERN MICHIGAN: Organised, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday. President, T. D. 
StarFrorp, 954 Ogden Ave., S.E. Secretary, F. C. Warren, 200 
Division Ave., N. 


WESTERN NEW YORK: Organised, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday. President, C. A. Grr- 
ForRD, 78 Roycroft Blvd. Snyder, N. Y. Secretary, S. M. 
QUACKENBUSH, 597 Michigan Ave., Buffalo, N. Y. 


WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday. President, A. S. Krenz, 5114 W. 
Center St. Secretary, H. W. Scuremer, 507 E. Michigan St. 


Heatinc, Preinc anp Am Conprrioninc, Ocroper, 1940 
































Direct Evaporative Cooling 
for Homes in the Southwest 


By A. J. Rummel,* (MEMBER), San Antonio, Texas 


SUMMARY 


The application of direct evaporative cooling equip- 
ment in residences has had a mushroom growth in the 
southwest and the author gives an analysis of climatic 
conditions and presents a comfort chart which covers 
conditions that prevail in the southwest. A test house 
installation is described and the results of numerous 
investigations of varying conditions of air supply and 
air change are summarized. The investigation indi- 
eates that the conditions reported are at the upper limit 
of comfort conditions and any higher indoor effective 
temperature would not be acceptable to the average 
home owner. It is recommended that further studies 
be made in other localities so that ultimately standards 
for this type of cooling equipment can be prepared 


N certain sections of the Southwest it has been ob- 

served that during the past several years greater pub- 

lic interest in the installation of direct evaporative 
cooling equipment in residences has occurred. In fact, 
in the areas where this type of comfort cooling is effec- 
tive, the number of installations has outnumbered all 
other types of installations by a 10 to 1 ratio. 

The mushroom growth of these installations and the 
increasing public desire for definite information as to just 
where and how effective and successful these installa- 
tions are in those sections where the results might be 
considered doubtful, or on the borderline, resulted in 
the study reported here. 

The history and theory of the natural phenomenon of 
evaporative cooling is well known, and the study made 
and reported, was not to determine the merits of the 
different type units available, or the effect of the shape 
of pads or blades, dimensions of units, method of water 
distribution, etc., but only an investigation of the best 
results that might be expected when the system was in- 
stalled and operated under conditions considered to be 
the most effective. 

Since there are no generally accepted or definitely 
established standards for the cooling of residences by 
simple evaporation, the first step in such an investiga- 
tion and study was to analyze the climatic conditions 
existing in different parts of the country, and to analyze 
the results of research as to temperature, humidity, air 
motion, etc., as related to human comfort. 

An analysis of the climatic conditions of the United 
States for the past 10 years indicates that there is a strip 
of approximately 400,000 square miles, about one-eighth 
of the total area of the United States, extending across 
parts of Texas, Oklahoma, New Mexico, southern Ari- 
zona, Nevada and California, in which the temperature 
and humidity conditions are such as to make the use of 
direct evaporative cooling practical. Although in most 
sections of this strip the use of direct evaporative cooling 
is effective in varying degrees, there are also sections 


*Air Conditioning Engineer, San Antonio Fublic Service Company. 
For presentation at the Fall Meeting of the American Socrety or 
HeaTiInc ann Ventitatinc Encrneers, Houston, Texas, Oct. 14-15, 1940. 
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where the relative humidity would permit the use of 
these systems but the maximum temperatures do not 
justify their use. 

As previously stated, the effectiveness of these instal- 
lations varies according to the location. For instance, 
in the territory of Phoenix, Ariz., the record of summer 
daytime wet- and dry-bulb temperature readings indi- 
cates that these units might be expected to be effective 
85 per cent of the time during the summer months. In 
Yuma and Tucson, Ariz., they might be expected to be 
effective 70 per cent to 75 per cent of the time; in FI 
Paso, Texas, 65 per cent; Oklahoma City, 60 per cent; 
San Antonio, Texas, 50 per cent, to practically zero per 
cent as the coast line is approached. The foregoing is 
on the basis that evaporative cooling is not effective 
in territories where the wet-bulb temperature exceeds 
75 F for more than 5 per cent of the time during the 
summer. 

Recent investigations' by the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS indicate that 
the optimum effective temperature for completely air con- 
ditioned buildings in the Southwest, in which the period 
of time spent by the occupants is two or three hours, ts 
approximately 73 F. Similar studies? conducted in the 
northern and eastern parts of the United States indicate 
that the optimum condition in those sections of the coun 
try was approximately 71 deg ET. These investigations 
tend to indicate that individuals in the area where evap 
orative cooling might be considered effective would be 
comfortable in conditions approximately 2 deg higher 
in effective temperature than is commonly thought of 
as the optimum comfort condition based on the present 
day published comfort charts. 

The question of maintaining comfortable conditions 
with high relative humidities, as is necessary with direct 
evaporative cooling, almost always invites some criti- 
cism. However, recent studies in this connection seem 
to indicate very little difference in comfort with humidi 
ties at the upper limits of the comfort chart. The 1940 
edition of the Heatinc, VENTILATING AND AiR Con- 
DITIONING GuipbE has the following to say regarding the 
limits for comfortable living conditions: 

Preliminary experiments at the ASHVE Research Laboratory 
would seem to indicate no appreciable impairment of comfort with 
relative humidities as high as 80 per cent provided the effective 
temperature is between 70 and 75 deg. 

» AAA 74.5 deg ET and lower, results in satisfactory comfort 
conditions in the living quarters of a residence and while this 
condition is not representative of optimum comfort it provides 
for sufficient relief in hot weather to be acceptable to the majority 
of users. 

1ASHVE Research Report No. 1127, Reactions of Office Workers to 
Air Conditioning in South Texas, by A. J. Rummel, F. E. Giesecke, 
W. H. Badgett and A. T. Moses (ASHVE Transactions, Vol. 45, 1939, 
P. ASHVE Research Report No. 1136, Summer Cooling Requirements 
in Washington, D. C., and other Metropolitan Districts, by F. C. Hough 


ten, Carl Gutberlet and Albert A. Rosenberg (ASHVE Transactions, 
Vol. 45, 1939, p. 577). 
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Fig. 1—Probable comfort chart for the Southwest 


Since these conclusions are based on tests made with 
individuals in the territory where the desired optimum 
effective temperature is 2 deg lower than in the South- 
west it appears logical to suppose that in the territory 
where direct evaporative cooling fs effective the main- 
tenance of indoor effective temperatures in the neigh- 
borhood of 76% deg and lower might be acceptable to 
the majority of residential users as long as the relative 
humidity does not exceed the upper limit of the comfort 
zone. By referring to the probable comfort chart, Fig. 1, 
as prepared for the Southwest, it will be noted that 
at 7642 deg ET we might expect about 60 per cent 
of the people to feel comfortable in an air movement of 
from 15 to 25 fpm. 

Consider a location in the Southwest where an evap- 
orative cooling installation is operating under conditions 
of 75 F wet-bulb—the upper limit of wet-bulb where 
it is considered practicable to use this type of system. 
If the upper comfort zone humidity limit of 70 per cent 
is to be maintained with a 75 F wet-bulb, the dry-bulb 
temperature will be 83 F. By referring to the accom- 
panying comfort chart, Fig. 1, it will be noted that under 
conditions of an air movement of 15 to 25 fpm—the 
average air movement in most air conditioned in- 
stallations—and wet- and dry-bulb temperatures of 75 
and &3 F, respectively, the effective temperature woul: 
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90 100 , 
ment to approximately) 


200 fpm. 

In an effort to determine 
whether or not home owners 
would be comfortable and satisfied under cenditions of 
such high air movements, numerous investigations and 
personal interviews were made. In general, it was found 
that with the most common type of installation, where 
the air discharge was installed so that the air was intro 
duced into the living quarters in a horizontal direction 
through a grille, the main objection was uneven air 
distribution. With this arrangement, when standing in 
the path of the air discharge a very high velocity of air 
was encountered while when out of the path of the air 
discharge the air movement was insufficient for comfort. 

After a careful study of various reactions and objec 
tions had been made, an installation was planned in an 
effort to overcome as many of these objections as pos- 
sible, and one that would result in the maximum com- 
fort possible when operating under conditions close to 
the upper wet-bulb limit the greater part of the time. 

The system installed for test purposes was made in 
a five-room frame cottage located in San Antonio, Texas 
The installation was made so that the system could be 
operated with the windows and doors open or closed, 
with individual air supplies to each room, and with a 
humidistat to limit the moisture that would be added to 
the air. 

The evaporative cooling unit itself was installed in 
the attic of the home as shown in Fig. 3. Individual 
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valvanized iron ducts were run to the center of each 
room, terminating at the ceiling plaque, as shown in 
Fig. 4. In the ceiling of the central hallway there was 
nstalled a 3 ft by 6 ft exhaust grille having a net free 
irea of 12.46 sq ft and in the kitchen, directly above the 
vas range, a 10 in. round vent with an area of 0.54 sq it. 
Under the eaves of the house the cornice facing was 
removed and %-in. hardware screening installed; also, 
louvers were installed in the gables at each end of the 
house. A humidistat which was connected to a water 
valve supplying the water to the evaporative pads was 
placed in the central hallway. 











The operation of the system was such that, 


|. outside at Was 


windows and doors of the house close 


drawn through the wetted pads by a blower, after w! 
the air was delivered to each room thi 
ceiling plaque shown in Fig. 4 


The installation was made on the basis oi 
velocity through the ducts, and a 350 fpm discharg: 


iC! 


velocity from the ceiling plaque Che blower and coo 
assembly was mounted on cork in the attic, and the 1 hy 
motor operating the twin blower was mounted on a float 


The insides of all ducts delivering air to th 


acoustical felt for a distance of tw 
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Fig. 3—Duct work in attic and opening in central hallway 
through which air enters attic 
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temperature chart 


Fig. 4—Ceiling plaque through which air was introduced into 
living room , 
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feet from the outlet of the fan. Although all equipment 
was installed in the attic, there was no objectionable 
noise or vibration when the system was in operation. 

After the air which is drawn into the unit from out- 
doors has its dry-bulb temperature reduced, it is dis- 
charged into the room. When operating with all win- 
dows and doors closed, the pressure inside the house is 
naturally higher than that outdoors. Under these con- 
ditions the air, after passing through the rooms, is 
exhausted through the grille in the central hallway into 
the attic space and out of the attic, through the open- 
ings under the eaves of the house, to the outside. 

The installation was completed and put into operation 
on July 17, 1939. Readings were taken with an anemom- 
eter at the exhaust grille in the hallway and kitchen 
with all windows and doors closed. The average velocity 
of the air at the hall grille was 388 fpm and at the kitchen 
grille 420 fpm. At these velocities the air being dis- 
charged into the attic space through the hall grille was 
6903 cim and through the kitchen vent 227 cfm, giving 
a total of 7130 cfm. 

Since the volume of the house was 9300 cu ft and that 
of the attic 3600 cu ft, the air was being changed in the 
house every 1.3 minutes, and in the attic every one-half 
minute. 

Static pressure readings taken on the inlet and outlet 
sides of the blower showed 0.12 in. of water and 0.13 in. 
of water, respectively, a total of 0.25 in. of water. 

The flow of water to the evaporative pads was set 
at 0.78 gpm. The excess water was taken through a 
drain pipe on the outside of the house, as shown in 
Fig. 5, to the back of the house, where a garden hose 
was connected and the water used to water the lawn 
and garden. 

A 1 hp single-phase motor rated at 6.3 amp and 220 
volts was used to operate the twin blower. When the 
system was operating, as stated previously, readings 
taken showed that the motor was using 948 watts at 6 
amp and 232 volts. 

Temperature and humidity readings taken inside 
when the outside dry-bulb temperature was 94 F and the 
outside wet-bulb temperature 75 F were 83 F dry-bulb 
and a relative humidity of 70 per cent—the setting of the 
humidistat. The temperature in the attic during this 
same time was 87 F. 

Readings were taken of the outside air wet- and dry- 
bulb temperatures as it entered the unit at the inlet 
louver and also of the air as it was leaving the house 
through the ceiling grille. These readings were taken 
under different outdoor weather conditions with the av- 
erage result that on days when it was cloudy and the 
dry-bulb temperature was fairly low, the wet-bulb tem- 
perature increased approximately 0.6 F after having 
passed through the house, and approximately 0.8 F on 
days of sunshine and high outside dry-bulb temperatures 
but with approximately the same wet-bulb temperature. 

On the basis of the increase in wet-bulb temperature 
of the air after passing through the house, the equivalent 
heat removal amounts to 1.45 and 1.97 tons of refrigera- 
tion, respectively. 

In addition, the difference in heat flow from the attic 
space to the rooms below is greatly reduced. Attic 
temperatures in the location of this test are often as high 
as 140 F, and the difference in heat flow when the attic 
temperature is only 87 F amounts to a reduction of ap- 
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Fig. 5—Exterior view of test house showing inlet louver to 
cooler and excess water drain 


proximately 40,000 Btu per hour or the equivalent « 
3% tons of refrigeration. 

Similar studies were made when the air flow was r 
duced until the amount of air leaving the house throug 
the exhaust grilles was 5840 cfm and 3380 cfm. 

The setting of the air flow at 7130 cfm and 5840 cf 
was permitted to remain for several weeks and expres 
sions of comfort from people who were in the hous 
for long and short periods of time were tabulated. 

The following is a summation of the personal reactions 
to the three air deliveries: 


Arr Flow | Time in MINUTES FoR ONE 


in CFM Arr CHANGE In House REACTION 
7130 1.3 Comfortable 
5840 1.59 pFairly comfortable wit! 


slight sensation of 
humid condition 


3380 2.75 Uncomfortable 





An effort was made to determine the air velocity 
at different locations in each room. First a direct reading 
air velocity meter was used, but these readings indi 
cated rather definitely that there was a considerabk 
turbulent action of the air in all parts of the room. At 
points within one foot of the walls positive and negativ: 
readings were observed in three different directions 
After it became evident that no definite measure of ai! 
movement could be determined with this instrument it 
was thought that a more average determination could lx 
made by means of the anemometer. After several trial 
readings were taken, it was determined that the most 
positive readings could be obtained on the four walls o! 
the room at the breathing level height. Even with these 
readings it was quite evident that the air movement as 
recorded was not the true air velocity due to the turbu 








Table 1—Air Movement and Effective Temperatures in Test 
House With Direct Evaporative Cooling 


Errectrive TEMPERATURI 





AiR MOVEMENT IN FEET 83 pec DB—75 pec WB 
Per MINUTE 70% RH 
Room ep ae . 
| 

MAxXI- Mini- | AVER- MAXI- MINI- AVER- 
| MUM MUM | AGE MUM MUM AGE 

Living Room...... .| 90 42 68 7.9 78 3 78 
Dining Room.......| 120 | 70 92 77.3 78.0 77:8 
North Bed Room 115 60 SS 77.5 78 .2 77.9 
South Bed Room...| 160 | 82 | 133 76.9 | 77.9 | 77.1 
Beds: s+ ea ess .| 220 160 | 179 76.1 76.9 76.8 
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Fig. 6—Residential evaporative cooling—air velocity data 
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nipples, black and zinc coated in iron pipe sizes from \% to 12 j1 


tive humidity, the indoor conditions should be approxi- 
mately 73% F wet-bulb and 81% F dry-bulb., 

It was noted that for those people who entered and 
remained inside the house the average condition was 
comfortable, with an increased comfort noted when in 
the hallway, where the air movement was the highest, 
with no objection to the higher air movement. 

The results of these investigations and tests indi- 
cate rather conclusively that in this locality the con- 
ditions that can be obtained, when the installation is 
made and operated as previously described, will prove 
satisfactory to the average home owner. However, it 
is felt that the conditions obtained in this investigation 
are about at the upper limit of comfort conditions, and 
any condition of higher indoor effective temperature 
would not be acceptable. 

Since this method of comfort cooling has shown such 
an increase in public interest during the past few years, 
it appears that more definite and authoritative informa- 
tion should be made available for this phase of comfort 
cooling. In this connection it is recommended that fur- 
ther studies be made of similar installations in localities 
having lower wet-bulb temperatures with the ultimate 
preparation and adoption of some Standards for the 
Cooling of Residences by Simple Evaporation. 





Special Meeting at Minnesota 


On August 26, members of the Minnesota Chapter joined with 
members of the Minnesota Association of Professional Engineers 
and the Minneapolis and St. Paul Engineer Clubs for a very 
enjoyable day of activities. N.D. Adams was general chairman 
of arrangements. 

Despite rainy weather, approximately 125 engineers and their 
wives and friends attended the meeting, which was held at the 
Country Club, Rochester, Minn. A large number participated 
in golf, bridge, trap-shooting, and bowling during the afternoon. 

The main program of the evening was broadcast through 
Station AROC. The speaker was Lieut. R. B. Warren of the 
Corps of Engineers of the United States Army, and his subject 
was “The Engineer and National Defense.” 

Greetings were extended by Mayor Paul Grassle, Dr. C. W. 
Mayo of the Mayo Clinic, and S. P. Allen, president of the 


Chamber of Commerce. 


National Roster of Engineers 


The National Resources Planning Board has been authorized 
to prepare a national roster of scientific and specialized person- 
nel under the leadership of Dr. Leonard Carmichael, president 
of Tufts College and chairman of the Science Committee, on 
which there are representatives from the Social Science Re- 
search Council, the National Research Council, the American 
Council on Education and the Council of Learned Societies. 

At a conference at ‘the Engineering Societies Building on 
September 6, Dr. John S. Nicholas, chairman of the Committee 
of the National Research Council, outlined to the representa- 
tives of 13 national engineering societies the method of prepar- 
ing the roster and invited their cooperation to establish a techni- 
cal check list to be used for evaluation of the special scientific, 
technical or administrative abilities of engineering personnel. 


Standard for Pipe Nipples 


A revised commercial standard covering brass, copper, steel 
and wrought-iron pipe nipples has recently been adopted by the 
Department of Commerce through the National Bureau of Stand- 
ards. The code covers steel, ferrous-alloy and wrought-iron pipe 
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inclusive, of standard lengths and brass and copper nipples 
standard sizes from ' to 6 in., inclusive of standard lengt! 
Ferrous-iron pipe nipples are to be furnished in standard weigh: 
extra strong and double extra strong; and brass and copp 
nipples are to be furnished on the basis of standard weight an 
extra strong. 

Copies of this standard may be secured through the Supe 
intendent of Documents, Washington, D. C., for 5 cents a co; 
and may be referred to as Commercial Standard CS5-40. 


Corrosion Inhibitors 


for Air Conditioning Equipment 


Corrosion protection in air conditioning equipment is 
great importance and if suitable precautions are not taken 1 
guard against the losses from corrosion, many parts of th: 
system become badly corroded and require replacement with: 
a short time. This is especially true in industrial regions, whe: 
the normal contamination of the air with acid-forming gases, a 
oxides of sulfur and carbon, is relatively high. The presen 
of chlorides in the atmosphere of some localities is also cor 
ducive to corrosion. 

Painting the equipment to prevent its deterioration is ofte 
resorted to, but this is not entirely satisfactory, since corrosior 
occurs at breaks in the paint film and serious damage to the 
metal parts may result before it is visible to one inspecting th 
setup. There are also parts which it is not feasible to paint 
such as the interior of the pipes or other inaccessible parts 

To investigate the problem suitable apparatus was arranged 
so that the water could be treated by the addition of chemicals 
which would inhibit the corrosive attack. Six ferrous sheet 








materials were used in the test consisting of a copper-bearing 
steel, an open-hearth iron, an alloyed open-hearth iron, a low 
alloy steel, a wrought iron of the new synthetic type, and a 
hand-puddled wrought iron. Although some differences in th 
behavior of the various materials were observed, as a result of 
water treatment, the results were not considered great or con 
sistent enough to constitute a significant factor affecting th 
conclusions. 

In genera! the study disclosed a number of generalizations 
on the corrosive properties of water which were treated wit! 
small amounts of corrosion-inhibiting chemicals and some 
the more important trends observed are mentioned herewit! 

1. All of the inhibitors tested, with the exception of 100 ppn 
of sodium carbonate, decreased the rusting of iron or steel. 

2. The order of decreasing efficiency of the inhibitors studied 
in the concentrations used, was (a) chromates, (/)_ silicates 
(c) phosphates, and (d) carbonates. 

3. In the case of the sodium silicates tested, the results in 
dicated that the higher the ratio of silicate dioxide to sodiun 
oxide, the greater was the inhibiting action. 

4. Although some differences were noted in the initial co: 
rosion resistance of the various kinds of iron and steel used, in 
most cases this was slight in comparison with that produced by 
a change in the inhibitor than it was in its absence. 

6. In the case of all the inhibitors used, corrosion to some 
extent occurred in crevices but it failed to occur on flat, uni 
iormly exposed metal surfaces in two instances. However, wit! 
inefficient inhibitors, the rusting was less in the crevices than 
on the fully exposed surface. In this case, the amount of cor 
rosion appeared to be a function of the available space with the 
crevice. 

More complete information pertaining to this study may bh 
referred to in the article Tests of Corrosion Inhibitors for 
Water Treatment in Air-Conditioning Equipment by James H 
Wilson and Edward C. Groesbeck (Research Paper RP1305), 
which may be obtained through Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C., for 


cents per copy. 
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Chemical Dehumidification Agents 


By F. R. Bichowsky,* (MEMBER), Ann Arbor, Mich. 


SUMMARY 


Selection of a drying agent for chemical dehumidifica- 
tion requires consideration of several balancing factors. 
A comparison of various solid absorbents is given show- 
ing amount of water absorbed at varying relative humidi- 
ties. Equipment suitable for the use of solid absorbents 
is described utilizing the stationary and movable bed 
principles. Engineering data are outlined for absorbent. 
in solution and concentrations necessary to maintain con- 
stant relative humidities. Means of combining dehydra- 
tion with evaporative cooling, with refrigeration and 
with solvent recovery make possible a great number of 
combination systems where dehydration may be used. 


GENTS that can be used in the chemical de 


humidification of air fall generally into one of 


three classes. (1) Agents that remain solid in 
contact with air at all operating conditions. This class 
includes such agents as silica gel, activated alumina, lime, 
copper sulfate and many others. Agents that change 
from solid to liquid in contact with wet air. Such agents 
are calcium chloride, phosphorous pentoxide, and lithium 
chloride under some conditions. (3) Agents that are 
liquid under the drying conditions at which they are 
used. Such agents are sulfuric acid, phosphoric acid, 
glycerine, diethylene glycol and under ordinary condi- 
tions solutions of lithium chloride, lithium bromide and 
various salt mixtures. 








HUMIDITY 





RELATIVE 





0 ~ 10 Aa on) 4 25 : 0 
LBS. WATER TAKEN UP PER LB OF SALT ABSORBENT 


Fig. 1—Comparison for various solid absorbents 


No one of these agents is ideal for every purpose and 
the first problem of the air conditioning engineer in 
considering the advisability of using chemical dehumidi 
fication is to choose the correct agent. The choice of 
the correct agent requires the balancing of several f 
tors against each other. These factors are: The thermo 
dynamic suitability of the agent which includes its vapor 
pressure and phase relationships; its engineering suit- 
ability which includes its heat and moisture transfer co- 
efficients ; its viscosity if a liquid, its volume stability if 
a solid; its chemical suitability which includes its stability 
and corrosiveness; its phy siological suitability which 
includes its odor and toxicity; and last but not least, its 
economic suitability which includes its cost and the cost 

“*Consulting Engr., Dow Chemical Co. 


for presentation at the Fall mooring of the American Soctery of 
HeaTinG AND VeNnTILATING Encinerrs, Houston, Tex., October, 1940 
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and availability of apparatus adapted for its use, and the 


operating and maintenance of such apparatus 

\s a rough approximation true for all absorbents the 
relative humidity of air in equilibrium with the absorbent 
is independent of the temperature but depends on the 
nature of the absorbent and on the amount of water that 

t has taken up. Thus, a plot of the relative humidity of 
air in contact with an absorbent against the water 
content of the absorbent gives a convement means ot 
comparing the thermodynamic suitability of various 
absorbents. More accurate methods will be discussed 
later. Such a comparison for the various solid absorb 
ents is shown in Fig. 1 

It will be seen that they fall into two classes (1) Those 
characterized by step like curves called chemical absor) 
ents. The step shape of the curve is due to the fact 
that a mixture of two solid hydrates has the same vapor 
pressure regardless of the proportion of each present 
There are a great many chemical absorbents available 
They are particularly useful where it is desired to main 
tain a small Pr of air at a fixed relative humidity with 
out the need of expensive apparatus, These materials 
can also be ary in more elaborate installations but there 
is at present no manufacturer offering the necessary 
equipment. 

(2) Solid absorbents which are the capillary absorb 
ents often though inappropriately called gels. This class, 
of which activated alumina and silica gel are typical, are 
supposed to depend for their absorbing power on the 
capillary condensation of liquid water in their extremely 
fine pores. Since the pores in a gel are of more or less 
random size such substances are characterized by a 
smooth probability shaped characteristic curve. 

Thus such substances can produce air of any relative 
humidity depending on the amount of water they have 
already taken up in their pores. In order to use a gel 
to maintain air at a given relative humidity it is neces 
sary to maintain the composition of the gel constant 
which is sometimes difficult to do. Theoretically, there 
fore, this type of absorbent is not suitable in installations 
where very close control of humidity ts required. In 
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Fig. 2—Diagrammatic arrangement showing moving-bed 
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practice, by use of instrumental control, this theoretical 
difficulty can be minimized. 

The apparatus for use of solid absorbents which is 
now commercially available falls into two classes; that in 
which the bed of absorption remains stationary and that 
in which the bed moves. 

In the moving-bed type of apparatus, shown in Fig. 2, 
a single drum of absorbent moves progressively into a 
zone where it is heated and dried out, then into a cooling 
zone and finally into an active zone where it absorbs 
moisture from the air passing through it. Apparatus of 
this type has the advantage of simple construction, mod- 
erate cost, simple operation and low pressure drop. It 
is eminently suitable for small installations. 

As shown in Fig. 3, it is impracticable in a moving 
bed to remove the heat of absorption at the place where 
it is produced in the bed. For this reason apparatus of 
this type is always operated adiabatically. That is the 
latent heat of absorption (about 1200 Btu per pound) 
is transferred to the air which leaves the bed at tempera- 
tures ranging up to 140 F. In some drying operations 
the hot, dry air thus produced can be used directly, but 
usually the apparatus is provided with an after cooler 
which serves to cool the dry air to a suitable temperature. 

The most important limitation of this class of appara- 
tus is not the after cooler for it is a technical advantage 
to be able to remove the heat of absorption at high tem- 
perature level, but the fact that in the design of equip- 
ment of this type certain compromises have to be made 
which for some purposes lower the thermal efficiency of 
the cycle, increase its operation cost and complicate the 
control. The most important of these compromises 





Fig. 3—Moving-bed type of apparatus 
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concerns the thickness of the bed. The very thick bed 
would have high air resistance and hence the cost of 
operation of the apparatus would be high due to the high 
power requirements inherent in blowing air through a 
thick bed of absorbent. On the other hand, it is desir 
able to have a thick bed in order that the efficiency of 
the apparatus be high; that is, in order that a large pro 
portion of the moisture be taken out for a single pass oi 
the air. For the normal type of air conditioning installa 
tion where dry air is not required and where costs of 
moving and where noise are important factors, it is desi 
able to keep the bed as thin as practicable, even at the 
expense of lowering the efficiency of the apparatus. But 
there are industrial applications for drying where it is 
desirable to circulate less air and to dry it nearly bone 
dry. In cases of this sort it is advantageous to have a 
thick bed. 

















Fig. 4—Commercial apparatus 
employing two-bed principle 


The second class of equipment using heated absorbents 
employs a stationary bed. In its simplest form only two 
beds of absorbents are used, the air being transferred 
from one bed to the other according to a fixed scheduk 
or according to some sort of temperature control. This 
type of apparatus with two beds is very suitable for the 
drying of air at high pressures and for other cases where 
the semi-intermittent nature of the drying process is not 
objectionable. Commercial apparatus employing the 
two-bed principle is illustrated in Fig. 4. It is also pos 
sible using solid stationary beds to accomplish essentially 
the same cycle as is employed in the case of the moving 
beds by leaving the drum or ring of absorbent stationary 
and moving the air streams so that each part of the 
absorbent is exposed successfully to a blast of hot air, 
to a cooling blast and then to a blast of air to be dried. 
These successive operations can be controlled by a series 
of air valves or more naturally by rotating an air direct 
ing means from bed to bed. An advantage of thus moving 
the air rather than the absorbent is that it is possible to 
imbed in the absorbent cooling and heating coils thus 
eliminating the need of an after cooler and thus making 
possible the use of steam as a source for the regenerat- 
ing heat. The use of an imbedded cooler may or may 
not be an advantage, but the possibility of using steam 
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for regenerating is, in many cases, of considerable com- 
mercial advantage. Apparatus of this type is shown in 
Fig. 5. 
Mixed Type of Absorbents 

Calcium chloride is typical of the mixed type of ab- 
sorbents. As is shown in Fig. 1, the curve of relative 
humidity against water content is characterized by a 
step-like section followed by a curved section. The first 
steps represent calcium chloride acting as a typical chem- 
ical absorbent, that is, as a mixture of solid hydrates. 
The last step represents a mixture of the hexahydrate 
and the saturated solution. The third or smooth part of 
the curve gives the relative humidity of air over an un- 
saturated solution. Thus calcium chloride can theoret- 
ically be employed in three separate ways. It can be 
employed in the portion of the curve where no liquid is 








Fig. 5—Apparatus showing imbedded 
cooler 


formed; it can be employed as a mixture of solid and 
saturated solution, or it can be employed in the liquid 
range. Chemists frequently employ calcium chloride to 
complete the drying of air which has already been pre- 
dried to a relative humidity below 30 per cent. Under 
these conditions the anhydrous solid will take up mois- 
ture forming in succession the mono-di-tetra-and hexa- 
hydrates. In forming these hydrates a considerable in- 
crease in volume takes place, so space has to be allowed 
for expansion, but no liquid is formed if the relative 
humidity of the entering air is less than 30 per cent. It 
would be fortunate for the manufacturers of calcium 
chloride if in the larger field of air conditioning one 
could count on relative humidities remaining below 30 
per cent for then calcium chloride could be generally used 
as a chemical absorbent for which, under these limited 
conditions, it is eminently suitable. But in the usual air 
conditioning problems where the relative humidity of the 
inlet air exceeds 30 per cent a complication comes in, 
namely, that whenever the relative humidity is above this 
critical value the surface of the granules of calcium 
chloride become successively converted through the vari- 
ous hydrates and finally when all the surface has been 
converted to the hexahydrates, additional water taken up 
converts the surface into a saturated liquid. The solid 
deliquesces. The saturated liquid thus formed on the 
surface seals the pores of the solid hydrate and therefore 
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the inside of the solid chunk of absorbent becomes in 
effective. Of course, if enough liquid has been formed, 
it will drop away and new surfaces will thus be exposed 
which by this means will be kept constantly wet and 
the same composition. 

This is both an advantage and a disadvantage. Becaus« 
the composition of the solution is thus maintained con 
stant, the air leaving contact with it tends to maintain 
very closely a constant relative humidity which is a real 
advantage, particularly in laboratory apparatus where it 
is desirable to maintain a sample of air at a fixed relative 
humidity. 

It is a disadvantage in that means must be provided 


, 
Ti 


to take care of the drip thus formed and to dispose 
Fig. 6 shows crude apparatus suitable for drying storé 
rooms and for places where the load is not high. 

The chief limitation of this method of drying air is 
the bother and cost of replacing the solid absorbent and 
disposing of the drip. Nevertheless this method of de 
hydration deserves to be more widely used especially for 
apparatus used only occasionally and in cases where the 
first cost of equipment is more important than the r 
finement of operation or operating costs. Regeneration 
of the drip would be theoretically possible, but it is not 
ordinarily practical, not because one cannot boil calcium 
chloride solution to dryness, but because of the bother 
of cooling, crushing, grading, and loading the salt 

The third portion of the curve for calcium chloricd 
of relative humidity against water content represents ait 
in equilibrium with a solution of given composition, This 
portion of the curve is smooth; that is to say, the relative 
humidity of air in equilibrium with the solution can 
have any value between 100 per cent and the limit repr 
senting the relative humidity of the saturated solution 
Thus, by controlling the composition of the solution it is 
possible to control the relative humidity of the air to any 
value that is desired very accurately. This is an im 
portant advantage where accurate control of humidity is 
required. 

The use of mixed absorbents in the liquid range has 
other advantages. It is possible to use liquid absorbents 
much as one would use solids disbursing them in trays 
in contact with the air dried. The common laboratory 
desiccator uses sulfuric acid in this way. It is mor: 
natural, though, to take advantage of the fact that on 
can pump the liquid absorbent from place to place and 
thus use systems where the liquid is circulated rather 
than where it remains stagnant in trays. 

The use of circulation introduces some direct limita 
tions in the choice of absorbents. The 
most important of these arise from 
the very different characteristics ex 
hibited by various absorbents of the 
mixed type at their point of crystal 
lization. This can be illustrated by 
contrasting the phase diagrams of 
calcium chloride and lithium chloride 
shown in Figs. 7 and 8, 

A phase diagram is a plot of the 
vapor pressure (on a_ logarithmic 
scale) against the composition of the 
solution. The field of curved lines 
represent the vapor pressure (and 
equilibrium relative humidity) for all 
temperatures and composition of so 


Fig. 6—Crude ap- 

paratus suitable 

for drying store- 

rooms and for 

places where load 
is not high 


629 


—— 
































3162. 


31.62) 


PRESSURE 


VAPOR 




















LL ms 
20% = 30% 40% Sox, 60% 
WEIGHT - PERCENT 











Fig. 7—Phase diagrams of calcium chloride 


lution. The boundary lines of the field represent the 
vapor pressure and relative humidity of the saturated 
solution. 

Beginning with a solution of calcium chloride at a 
temperature of 100 F and with a composition of 45 per 
cent, one can read off the chart the vapor pressure of 
the solution and the relative humidity of the saturated air 
in equilibrium with it. These vapor pressures and rela- 
tive humidities would make it entirely practicable to use 
calcium chloride at this temperature and concentration 
in many air conditioning comparisons. Now consider 
what happens if the temperature of the solution should 
fall to 86 F as might readily occur during the night. At 
86 F the 40 per cent solution is saturated and crystals 
of the hexahydrates begin-to form, If the temperature 
falls still further to 84 F, the solution will still remain 
saturated but the composition will change because the 
calcium chloride separating has a different composition 
than the solution. In this case the solution will become 
stronger. In general the composition of the solution 
will change in a direction that will allow the point repre- 
senting the saturated solution to follow down the line 
of saturation. In this case, as the temperature falls the 
composition of the remaining solution will follow the 
curved portion marked AB on the chart. Eventually 
at a temperature of 82 F the solution will reach a com- 


Table 1—Comparative Characteristics of Various Absorbents 
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Fig. 8—Temperature—pressure—concentrations for lithium 
chloride 


position called the eutectic composition and temperature, 
at which temperature the solution will freeze completely. 
This eutectic composition, which always lies at the bottom 
of a valley in a chart of this kind, is given by the point 
B. Though this sounds like a very technical matter, it 
is very important practically, for unless precautions are 
taken so that the calcium chloride solution in the circulat 
ing system never falls below the eutectic temperature, 
there is a danger that the entire system will become filled 
with a solid crystalline mass of hydrates, no liquid being 
left over. This has happened in actual installations and 
this possibility represents an important limitation of the 
use of calcium chloride solutions at high concentrations. 
It need not be a fatal limitation provided the precaution 
is taken of designing the system so that the solution 
drains into a sump on shutting down and so that means 
are provided for melting any crystals that form in the 
sump. When properly used, calcium chloride solutions 
are very suitable for many air conditioning problems, 
especially in adiabatic operations where it is not neces 
sary to cool the solution. 

Consider now lithium chloride 
used in the equivalent range; ¢.g. 
to produce air of 20 per cent rela- 
nrg Giye- tive humidity and 100 F. If such 


rurReE> | |HsSO, ERINE : d : 
- a solution is cooled, it will not be- 


Relative humidity at 90 F of saturated solu-| 11 21 5 3 9 0 0 : : : 

tion, per cent ° y "“ryet: » » “777 ~ 
Relative humidity at 60 F of saturated solu- gm to Bigg until the ae 

tion, per cent l4 37 6 7 ? 0 0 ere > Oo ) F is sached ane 
Eutectic Temperature, deg Fahr 90 +82 17 Low Low Low Low I ature i . vad reache . $ 
Heat of dilution Btu per pound 200 | Same Same Same Same Same Low the whole solution will not go st lid 
Water capacity per cent relative humidity at , raat < F 

20 per cent relative humidity 3 2 3 1 1 3 02 until —90 F is reached, which, of 
Absorption coefficient Approximately the same ? course, is equivalent to saying 
Viscos.ty Approximately the same never in ordinary practice. 
Electrolytic corrosion. ... Bad (Bad |Bad Bad Bad Bad None But this can be put in another 
Oxidation corrosion (compared with water) Same |Same Same Worse Worse Same Less ; or e¢ . 6 
Acid corrosion ‘ i None |None | None None None Bad None way. rhe minimum safe design 
Chemical stability Stable Stable Hydrolyzes Stable Oxidizes | —_ h . li : x ' 1s 
Toxicity (to foods) iene ys ne Jasate Doubtful Doubtful pants ome relative humidity that can de ObD- 
Cost , i ow Ow igh Moderate [Low (Moderate ~~ r ia . 
Odor removed & Farr Fair Fair Pair Pair Bad Poor tained with a given absorption So- 


aEutectic mixture of calcium chloride, calcium bromide, lithium chloride, and lithium bromide. 


bEutectic mixture of calcium chloride, and bromide. 
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——. lution depends not only on the ac- 
tual temperature at which the solu- 
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tion is to be used, but also ou the lowest temperature to 
which the solution is exposed. Table 1 gives these safe 
design relative humidities for various absorbents based 
on the assumption that the apparatus will not be exposed 
to temperatures below 60 F. Clearly this limitation 
is absent for true liquid absorbents such as sulfuric 
acid and glycerine. But unfortunately the true liquid 
absorbents have other limitations so that it has not been 
possible to employ them widely. 

Another limitation on the use of solutions comes in 
connection with the regenerating process. Indeed, it is 
the regenerator which usually needs most critical design. 
There are several ways in which a solution can be con 
centrated without heating. The simplest is to throw 
away part of the solution and add more of the solid or 
liquid absorbent as make-up. This is entirely practicable 
where the make-up substance is cheap as in the case of 
calcium chloride or where the spent solution can be used 
elsewhere as is often the case with sulfuric acid. There 
are other ways of concentrating the solution such as 
electrolysis or freezing, but in the average plant the re 
generation of the solution is accomplished by heating it 
and evaporating off water in an air stream or by boiling 
at atmospheric or reduced pressures. lig, 9 shows two 
regenerators used in connection with comfort cooling 

The various absorbents behave quite differently in con 
nection with this boiling process. In the first place, at 
these high temperatures there is a tendency for some 
absorbents such as zine chloride, aluminum chloride and 
magnesium chloride to break down, giving off hydro 
chlorie acid. 
absorbents, tend to crack or oxidize at these tempera 


Other absorbents, especially the organic 





Fig. 9—Two regenerators used in connection with comfort cooling 
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tures, forming such a product as acrolein which has a very 
pronounced odor. In the second place, at these hig 
temperatures, corrosion is likely to be very much greate! 
All the liquid al 


sorbents in commercial use are electrolytes, and therefor: 


and electrolytic action more serious 
must be used in apparatus which is protected from ele« 
trolysis by avoiding the use of dissimilar metals in cot 
tact with the solution, Contrary to what might be ex 
pected these highly concentrated salt solutions are not 
extremely corrosive against the ordinary materials of 


construction. In the concentration regularly used they 


are usually less corrosive than pure water and much les 
| l¢ THC 
except to avoid 


electrolysis in parts of the apparatus which are used at 


corrosive than weak solutions of the same salt 
no particular precautions are necessary, 
room temperatures, though it is usually good practic 


paint all exposed piping to prevent external rusting. |: 
} 


hibitors such as sodium chromate can be used, but care 
should be taken in their selection, lest at the high ten 
| 


peratures of regeneration they are destroyed 


There are some special materials which should not be 
used in the construction of apparatus using the var 
absorbents for special reasons \mong these are mag 
nesium alloys, at least with lithium chloride, and leath 
which for some reason vet unknown, becomes unusual! 


hard and brittle, as many a worker has found out, 
disgust, when he stepped into a puddle of lithium chloride 
solution with leather shoes. The special problems of 

terial which come in connection with regeneration must 

in general be left to the judgment of the manufacture: 

but in the case where the regeneration is done at | 

temperature as in vacuum boilers, and on air regenera ‘ 











Fig. 10—Platetype air drier used in a large remote type 


installation 

















remote type installation is shown ir 
Fig. 10. 

It is also possible to use a variet 
of ways for removing the heat of ab 
sorption. It is not necessary to us 
absorptive solutions adiabatically a 
they may be cooled prior to contact 
with the air to a point where they wil! 
remove the heat of absorption, leay 
ing the temperature of the air un 
changed. Or they can be further 
cooled removing both the heat « 
absorption and some of the sensibl 
heat in the air, thus cooling the air as 
well as drying it. Or they may b 
used to heat the air which is an ad 
vantage in some installations. 

The cooling of the solution may | 
done in a standard tube-in-shell inter 
changer, or the solution may le 


Fig. 11—A modern installation showing cooling tower, regenerator, contactor and cooled at the same time it is cot 


cooler 


tors, iron has proved an entirely satisfactory material for 
lithium and calcium chlorides and bromides. 

Having decided on the class of absorbent to be used 
and having in mind the limitations fixed by the nature of 
the absorbent, the engineer intending te use liquid ab- 
sorbent in connection with an air conditioning problem 
will be embarrassed by the great variety of possthilities 
that the use of liquids opens up. The limitations on ap- 
paratus for use on solid absorbents restrict the applica- 
tion of solid absorbents to rather limited fields but this 
is not so where liquids are employed, for the use of 
liquids makes possible a great variety of apparatus not 
available with solids. In the first place, with liquids one 
is not restricted to unit installations, since liquid absorb- 
ents can be pumped from place to place, and since it is 
possible to separate the regenerator from the air treating 
apparatus. It is also possible to serve more than one 
air treating apparatus from the same regenerator, and 
therefore it is possible to hang up small unit driers from 
the ceiling in various parts of a large factory and serve 
them all from a regenerating place located at some con- 
venient point. <A plate-type air drier used in a large 


tacted with the air by trickling it ove: 
a finned cooler thus cooling the solution and contact 
ing it with air at the same time. Fig. 11 shows a mod 
ern installation. There are also various ways of com 
bining dehydration with evaporative cooling, with refrig 
eration, and with solvent recovery, making possible a 
great number of combination systems where dehydratiot 
is used in connection with other air conditioning proc 
esses. It is impossible in this paper to even indicate th 
various possibilities which the use of chemical dehumidi 
fication opens up for the air conditioning engineer. In 
deed, in spite of the great success dehumidification has 
had in practical applications, the full possibilities of this 
tool have been only slightly explored. There are well 
over 200 installations now using chemical dehydration 
the fields ranging from domestic air conditioning, 
through commercial air conditionmg to industrial in 
stallations in a great variety of types and sizes. One of 
the most important needs in this field is an adequate 
study of the complete theory of dehydration and all its 
possible applications, so that the engineer will have a 
factual basis for the choice of equipment. This paper is 
intended as an introduction to the more detailed papers 
on the theory of dehydration, which will follow. 





Prof. John E. Emswiler Dies at Ann Arbor 


\fter a year’s illness» Prof. John E. Emswiler, chairman of 
the mechanical engineering department, University of Michigan, 
\nn Arbor, died September 23, 1940, at the age of 60 years. 

Professor Emswiler was born at Lebanon, Ill, February 13, 
1880, and graduated from the Ohio State University in 1903 
With a degree of B.S. in mechanical engineering. His profes- 
sional experience began with the C. & G. Cooper Co., engine 
builders of Mt. Vernon, Ohio, and he did special work for 
the General Electric Co., Schenectady, N. Y., the Jeffrey Mfg. 
Co., Columbus, Ohio, and the American Blower Co., Detroit. 
In 1906 he joined the staff of the University of Michigan as 
instructor in the department of mechanical engineering. For 


a number of years he was engaged in experimental work and 


research chiefly dealing with power plant and heating and ver 
tilating subjects. 

Professor Emswiler served on a great many Society Commit 
tees and contributed numerous papers to its TRANSACTIONS, and 
compiled important data for Tue Gummer. He was the author 
of a text book on thermodynamics and many University bulletins 

Professor Emswiler joined the Society in 1917 and always 
took an active interest in its research work. His interests in 
activities covered a wide range in the fields of steam heating 
boiler, radiator and fan testing, air friction in ducts, and natura! 
and mechanical ventilation for public and industrial buildings 

His many friends in the Society will regret to learn of his 
untimely passing and the Officers and Council extend thei 
sincerest sympathy to his family who survive. 
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‘ to the author 


‘ Fig. 1—General view of laboratory 

for Technical Hygiene at the Gov- 

ernment Graduate School of Engi- 
neering, Bandoeng 


A laboratory for air conditioning research has been 
established at the Technical University in Bandoeng in 
order to study the comfort requirements of the tropics. 
Comfort charts for typical cities in Java are presented 
with a discussion of the effects of tropical heat on indi- 
viduals from temperate climates. The wider use of air 
conditioning in tropical climates needs to be explored 


more extensively through scientific research, according 





SUMMARY 





J 


Fig. 2 


Photograph of laboratory 
building 


Air Conditioning in the Tropics 


IVING comfortably in the tropics has presented a 

baffling problem to mankind for centuries, but the 

scientific advances of the last decade have im 
proved conditions materially for those who leave the 
temperate zone to live and toil near the equator. The 
introduction of air conditioning for comfort has brought 
demands for specific information on its application in hos 
pitals, homes and various industries. 

During 1940 the facilities for the Laboratory for Tech 
nical Hygiene at the Technical University in Bandoeng 
were extended by the addition of a department for air 
conditioning research. Special aspects of the treatment of 
. air in the tropics are being investigated in a new two- 
: story building (Figs. 1 and 2) provided with suitable 
: laboratory equipment and psychrometric chambers as 
shown in Figs. 3, 4, 5, 6, 7 and 8. 

Considerable controversy exists over the hypothesis 
that for centuries tropical countries have proved habitable 
for Westerners but have not proven satisfactory as a 
permanent living place for them and hence from the 


*Professor in the Division for Air Hygiene of the Laboratory for Tech 


Engineering 


nical Hygiene at the Government Graduate School of 
Bandoeng, Netherlands East Indies 





Fig. 3—View of chemical and physical work laboratory 
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By C. P. Mom*, Dr. Ir. 
Bandoeng, Netherlands East Indies 
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practical point of view these countries do not suffer 


satisfy their normal requirements of daily life 


In refutation it has been alleged that there are, in thx 
tropics, settlements of Westerners, who after remaining 
there for several generations as a community, have r 
tained their original outward appearance. Most of tl 


examples cited in literature, however, have been prove: 


“ 


on closer examination to be of little value and 
example of proof has stood criticism, involving a settle 


ment of white people in Queensland, Australia 
However, in no particular case has it been demor 
strated conclusively that the individual Westerner « 
remain in the tropics equally long and enjoy the sai 
degree of fitness as in a temperate climate 
One example comprising a group of people does 1 
give the necessary insight into the requirements of the 
individual. Obviously different measures of fitness 
a race of people are necessary than for a single perso 
Certain questions overlooked in racial relations but whic] 
are of the greatest importance to the individual are per 
sonal questions such as: Do you feel comfortabk 1 
you feel capable of exertions which you know woul 
be possible under favorable conditions? Even thoug 
' 
; 
Fig. 4—Psychrometric chambers, ground floor 
; | 
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Fig. 5—Condensing unit equipment for psychrometric chambers 


the replies of many individuals should be negative the 
race concerned could, nevertheless, manage to thrive for 
centuries because there is naturally a great difference be- 
tween a certain depression in the individual and the ex- 
termination of the community. Comfort is generally con- 
sidered to be the first basic principle of health and thus, a 
very commonplace affair for the average man. Hence to 
thoroughly investigate the subject it is necessary to delve 
into the masses and observe the separate reactions of in- 
dividuals and smaller groups. 

Restricting this discussion to the individual in the 
tropics and presenting a question as to the causes of the 
physical and mental strain which is the almost daily ex- 
perience of every inhabitant of a tropical country, the 
simple common-sense answer is that it is the heat. No 
scientific proofs are necessary for this statement as the 
customs and habits in the tropics bespeak sufficient con- 
clusive language. Observation of the desire of residents 
of coast towns for cooler places to feel comfortable, trop- 
ical clothing, houses and holiday places, indicates one 
leading motive—the motive of avoiding the tropical heat, 
an aim ultimately carried to extreme in a periodical flight 
from the tropics on furlough in Europe. 

Scientific data are available concerning the stress of 
tropical heat which shows a direct relationship between 
the temperature of an environment and the personal feel- 
ing of internal comfort. 

Several investigators have shown irrefutably that the 
body temperature is dependent on the cooling capacity 
and that it is higher in the tropics than in more temperate 
air. Moreover it is widely reported that body tempera- 
ture, blood circulation, metabolism, resistance to infec- 
tion and working capacity are all closely inter-related. 
Limits of the comfort zone for this locality have been 
fairly accurately determined wherein the initial condi- 
tions of comfort are fulfilled in maintaining a constant 
body temperature of below 37 C (98.6 F). It is also 
recognized that there is an increase in the strain 
imposed upon the organism in the maintenance of proper 
temperature equilibrium when atmospheric conditions 
are far removed from the limits of the comfort zone 
herein mentioned. 

In the Mollier diagrams shown in Figs. 9 and 10 the 
comfort zones determined at Bandoeng and Batavia are 
reproduced and give a fair illustration of conditions found 
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Fig. 6—General view of laboratory on second floor 


in. these localities. The comfort zone indicated by 
heavy complete line surrounded by a dotted line applies 
to persons dressed in normal tropical clothes in a mo 
tionless atmosphere corresponding to an air velocity 20 
em per second (40 fpm). The dotted line is intended t 
indicate the transition from comfort to discomfort ce 
pending on the individual factors and, therefore, cannot 
be indicated by a sharp and accentuated border line. 

In and around the comfort zone the circles I to V are 
drawn to indicate the climatic conditions for both towns 
Line I represents the yearly averages of the daily aii 
conditions; line III the limits of frequently recurring 
conditions ; line IV the limits of rarely recurring condi 
tions and line V the limits of extreme air conditions. 

The shaded portion at the upper righthand corner oi 
each diagram is the heat accumulation-sone. Under the 
conditions which prevail in this zone and in the su 
roundings where all solid objects have the same tempera 
ture as the air, the human organism cannot get rid of 
its excess heat. Between the comfort and heat accumula 
tion zones lies that of discomfort. It will be noted that 
conditions in the Netherlands East Indies coast climat: 
such as Batavia during the greater part of the day lie in 
this discomfort zone and even in the heat accumulation 
zone; whereas the climatic conditions in Bandoeng ar: 
practically centered around the comfort zone. However 
all of these data are not given herein as proofs of heat 
pressure but merely for information. 

Based on these climatic conditions it is apparent that 
the social indications previously mentioned are more 
convincing and account for the demand for home fur 
loughs and the migration of inhabitants to cooler climates 
This fact seems to be one of the most characteristic 
phenomenons of the Westerners living in the tropics. 
Iverywhere in the tropics this characteristic is to be en 
countered and in proportion to the intensity of heat and 
humidity the more frequent the furlough desire becomes 
Hence home leaves become an absolute necessity even 
though there are Westerners who remain comparativel) 
healthy in the tropical climate without furlough and for 
whom it is not a vital necessity. 

Those Westerners on whom the tropical climate has 
little or no effect are easily recognizable. For instance 
there is a group of what might be termed tropical indo- 
lents who, while feeling the adverse effect of the climate, 
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ind it merely a welcome excuse for accomplishing only 


the compulsory minimum of work. They compensate 
or their exertion by refraining from other activities and 
re well satisfied with this arrangement which to them 
seems to be an agreeable solution. 

Another group is composed of those individuals who 
can easily get rid of excessive body heat, whose heat 
regulative mechanism works very smoothly and _ there- 
fore, are not greatly disturbed in their daily accomplish- 
ments by this physical process. 

A third group consists of men of the type Who work by 
inspiration without need of previous laborious planning 
and who readily accomplish their projects. These people 
have always a reserve of productive energy available for 
heat regulation and as a result are little bothered by it. 
It seems almost a pity, however, that for people of the 
latter type, the history of the tropical climates was never 
g a great success. 

; Along with these people is a large group of Western- 
ers in the tropics who can get rid of their excessive body 
heat only by certain exertion but who are, nevertheless, 
f eager to devote themselves entirely to their work. Such 
people with slow working heat regulation but still with 
lively intelligence, do not always find the tropics agree 
able. It so happens that this group constitute by far the 
greater part of the Western population in this country 
and for these individuals the necessity of a European fur 
lough has become an established fact. The object of such 
furlough is the periodical restoration of body and mind 
This indicates that if considering only the functions of 
the body in the tropics, the Westerner undergoes slow 
physical deterioration; that it takes place under normal 
living conditions and that, at a given moment it must be 
corrected. 

The normal course of any individual during a day is 
that a person works until tired and at night by rest in the 
form of sleep the body recuperates in order to attain once 
more the normal standard of vitality at the beginning of 
each new day. The average Westerner in the tropics ap 
pears unable to obtain this required degree of recupera 
tion by a night's rest and it is necessary to sacrifice daily 
some reserve strength, so that for many the day must 
come when their reserves are exhausted. As a conse 
quence the question arises, can anything be done to 
remedy this ? 
of which few 


One unsatisfactory solution to the problem 


would avail themselves would be to do 











Fig. 7—Air conditioned glass paneled bedroom cubicle 
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less work so that the necessity for regeneration of the 


body during rest would be proportionately less An 


other form is the intensification of rest and thereby the 


attainment nightly of a greater degree of replenishment 


of strength. This latter objective may be accomplished 


by sleeping in a temperature that would not disturb th 


body by any activity for the sake of regulating the body 


] 


temperature In other words the heat regulative mec! 


anism of the body need not work to prevent heat accumu 
lation. 


Through extensive experimental research it has beer 


; 


definitely proven that in order to obtain the 


yreates 
possible amount of rest during sleep in a warm climate 


and avoid the need to perspire so that the regulative 


temperature may remain inactive, the environmental 


temperature should be approximately 26 C and _ prefet 


ably several degrees lower. In the coast climate of Net! 


erlands East Indies these conditions are practically never 


obtained in houses during the night, except by artificial 


] 


cooling and hence the interest and the importance of ait 


conditioning in the tropics. Frequently an individual's 


sojourn in the tropics is usually during the most vigorou 


] li 
Wnscl 


period of his lite when he is inclined to exert 


to the utmost and the need for conservation of bod 


strength is such that one is surely justified mm referriu 


to the social aspects of the population It should not 


however, be concluded that air conditioned bedrooms in 
the tropics entirely do away with the necessity for 


furloughs as such a view of economy is misanthropt 


Apart from the psychologicai value of home leave th 


advantage of being well in body and mind during th 


last years prior to going on European leave is importan 


\lso it is desirable to be fit on furlough which is usually : 
a time of recreation and refreshment and not, as is often / 
the case nowadays, a means of recovery at the elevent! 
hour after several years of drawn out, wearisome trial 
The future of air conditioning in the tropics is 
utmost importance in -assuring the possibility of cool 
sleep and it is, therefore, this potentiality which should 
be developed to the greatest perfection. Considering its 
unportance, the problem of cool sleep has the attractive 
ness of offering a number of satisfactory solutions. Dur- 
ing sleep an individual is stationary for a long time and 
it is relatively simple to change the environment in a 
sleeper’s immediate surroundings. 
Air conditioning in operating theaters and in research 
| 
; 
; 
Fig. 8—Study and library | 
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Fig. 9—Comfort and climate at Bandoeng 


laboratories greatly facilitates the tasks of the workers 
and so furthers the ends of medical science. In the 
Netherlands East Indies’ coast towns this can mean 
salvation for convalescents whose strength will not re- 
turn, and above all air conditioning reduces the period 
of convalescence. 

Air conditioning has been extensively applied in mines 
in order to win minerals from greater depths. In Neth- 
erlands East Indies too it has been shown that for the 
exploitation of deep mines it is necessary to obtain addi- 
tional and more exact data on the possibilities of work 
in the warm, humid atmosphere of mines. 

Still another aspect of the hygienic value of air condi- 
tioning in the tropics is the cooling of railway carriages. 
In other countries where railway carriages have already 
been air conditioned in the summer the public has repaid 
this good will of the railway companies by making abun- 
dant use of the cool carriages as a result of which the 
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Fig. 10—Comfort and climate at Batavia 


636 


technical improvement in traveling has amply paid fo: 
itself. 

It is beyond doubt that the proposed installation of ai: 
conditioning on the Netherlands East Indian Rail 
ways will result in the same experience in this country) 

In the construction of bomb-proof shelters and ga: 
protection the study of air conditioning in this country) 
has been able to afford fundamental guidance. Here 
again, a specifically tropical element enters into the prob 
lem and the lines of work to be followed can be discoy 
ered only by research in this climate. 

This outline of air conditioning research in this coun 
try serves to indicate that if the study of the improvement 
of tropical atmosphere is neglected an individual may lx 
exposed to serious and preventable dangers. In man, 
countries it is an irrefutable fact that whenever it is in 
tended to apply new technical measures, simultaneous) 
new reinforcements from other spheres must be intro 
duced. The development of technical science is continu 
ously spreading over the whole field of human endeavo: 
and to fall behind in even a single point would be quit: 
unsound, because to neglect science on one point is t 
fail all along the whole line. 





Purdue Housing Research Supervisor Appointed 


C. F. Boester, St. Louis, Mo., has been appointed housing 
research supervisor of the Purdue Research Foundation, accord 
ing to the announcement of G. Stanley Meikle, research director 
West Lafayette, Ind. 

Mr. Boester has been engaged in the fields of air conditioning 
refrigeration and heat tramsmission as a consultant and has bee: 
greatly interested in the development of low cost homes. His 
new activities are to initiate low cost housing research through 
the facilities provided by the university, the research foundation 
and at the homes in community campus established several 
years ago. 

It is planned to develop designs which will have constructior 
and operating costs that can be readily carried by the averag« 
citizen in the lower income range. 

One of the problems for immediate study deals with the r 
quirement of housing in many areas for defense workers. It 
is desired to develop a low cost, fast fabricated home 





Strock Appointed Editor of Heating & Ventilating 


On September 1 Clifford Strock became editor of Heating & 
Ventilating, and C. H. B. Hotchkiss resigned as editor of this 
publication to become vice-president and director of Ameresco 
Inc., export representatives for heating, ventilating and air 
conditioning equipment. 

Prior to joining Heating & Ventilating, Mr. Strock was 
with the International Heater Co., and was graduated from 
Purdue University, with B.S. and M.E. degrees. 

At the same time Joseph F. Kern, Jr., became associate editor 
of Heating & Ventilating, and his previous experience consisted 
of connections with the Philross Sheet Metal Works and Erik 
son Equipment Co., having graduated from Brooklyn Poly 
technic Institute in New York. 

Both Mr. Strock and Mr. Kern are members of the AMERICAN 
Soctety OF HEATING AND VENTILATING ENGINEERS, the Ameri 
can Society of Refrigerating Engineers, and are licensed pro 
fessional engineers. Mr. Hotchkiss will continue to be active 
with Heating & Ventilating in the capacity of contributing 
editor. 
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NOMINATIONS FOR 1941 








Nominations for Officers 
and Council 


The Nominating Committee appointed to select can- 
didates for Officers of the Society for the coming year, 
1941, submits the following list of nominees: 


For President: 
W. L. Fietsuer, New York, N. Y. 


For First Vice-President: 
E. O. Eastwoop, Seattle, Wash. 


For Second Vice-President: 
J. H. Wacker, Detroit, Mich. 


For Treasurer: 


M. F. BLrankin, Philadelphia, Pa. 


For Members of the Council: 
Three-Y ear Term 
A. P. Kratz, Urbana, IIl. 
W. A. Russect, Kansas City, Mo. 
L. P. Saunpers, Lockport, N. Y. 
C. Tasker, Toronto, Ont., Canada 
Respectfully submitted, 
NOMINATING COMMITTEE, 
H. H. Erickson, Chairman 


In accordance with the provisions of the Society's 
Constitution, By-Laws and Rules, ballots containing the 
names of the above candidates will be sent to the mem- 
bership for voting upon prior to the Annual! Meeting in 
January. 


Art, B-V 111—Section 11. The Nominating Committee shall 
consist of one (1) member eligible to vote designated by each 
Chapter, or his alternate also appointed by the Chapter. The 
Secretary of each Chapter shall certify to the Secretary of the 
Society on or before January first the names of the member 
and alternate selected. 


The Committee shall meet at the Annual Meeting of the So- 
ciety at the call of the Secretary of the Society and shall effect 
its own organization and elect its own Chairman. At the Semi- 
Annual Meeting of the Society, if possible, the Nominating 
Committee shall select the nominees for the ensuing year for 
the offices of President, First Vice-President, Second Vice- 
President, Treasurer, and four (4) members of the Council. 
In any event the names of the nominees shall be certified to the 
Secretary of the Society before September twentieth, with the 
written consent of each nominee to fill the office for which he 
has been selected and their names with the offices to which they 
have been nominated shall be published in the October issue of 
the JournaL, 


Art. B-IX—Section 2. The Secretary shall prepare ballots 
with the names of all candidates and forward them to the mem- 
bers, eligible to vote, at least thirty (30) days before the date 
of the Annual Meeting. 
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Nominations for Members of Committee 
on Research 
Although committees of the Society are usually ap 
pointed, in view of the great importance of the Com 
mittee on Research and the financial responsibility it 


would be called upon to assume, it has been made more 


representative of the entire membership of the Society 
by a process of election. The election is governed by 
the By-Laws for the election of officers, with the singl 
exception that Members of the Committee on Research 
are nominated by the Council instead of by a Nominat 
ing Committee. 

In accordance with the Regulations for the Govern 
ment of the Research Laboratory, the Council announces 
the nomination of the following members of the Com 
mittee for election to succeed those members whose 
present terms expire January, 1941: 


Three-Year Term 
C. M. AsH.ey, Syracuse, N. Y. 
M. K. Faunestock, Urbana, III. 
H. Kinc McCarn, Atlanta, Ga. 
F. C. McInrosn, Pittsburgh, Pa. 
T. H. Urpaut, Washington, D. C. 


The regulations governing the nomination and elec 
tion of members of the Committee on Research are as 
follows: 


ArticLe 1]—OrGANIZATION 


Section 1. Committee on Research—There shall be a stand 
ing committee known as the Committee on Research, consisting 
of fifteen (15) members each serving for three (3) years and 
five (5) retiring each year. The outgoing Chairman if serving 
in that capacity during the last year of his three (3) year term 
on the Committee shall without election become an additional 
member of the Committee on Research for one (1) year. 


(a) The Council shall nominate previous to July first of 
each year five (5) members to fill the vacancies of those retiring 
at the next Annual Meeting. 


(b) The nominations made by the Council shall be published 
in the October issue of the Society’s Journal 


(c) Any ten (10) members of the Society eligible to vote 
may present to the Secretary over their signatures, the name 
of one (1) or more additional nominees for the Committee on 
Research, provided such name or names are presented at least 
sixty (60) days prior to the next Annual Meeting, and such 
additional nominations shall be placed on the ballot opposite the 
nominations made by the Council. 


(d) The election shall otherwise conform to the regulations 
provided for the election of officers of the Society in the Con- 
stitution, By-Laws and Rules. 


(e) Vacancies may be filled by the Council, such persons 
chosen by the Council to serve until a successor is elected at the 
next Annual Meeting. 
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Happy Days at Houston 
for ASHVE Members 


October 14-15, 1940 


LL aboard! It’s time for ASHVE members to start 

for Houston where President Giesecke and the South 

Texas Chapter members are awaiting to start the Fall 
Meeting at the Rice Hotel on October 14. 

There will be two full days of enjoyment as the Committee 
on Arrangements has planned a balanced ration of technical 
talks, social and sports events which will be educational, in- 
spirational and exciting. 

At the two technical sessions five subjects will be presented 
and discussed. Prof. A. P. Kratz of University of Illinois will 
give the results of studies at the University involving the de 
termination of the air velocities and temperatures existing at 
various points in a representative room, as affected by the loca- 
tion of the supply and exhaust openings, the temperature and 
velocity of the air at the supply openings, and the temperature 
outside of the exposed walls of the room. W. G. Darley, Cleve- 
land, Ohio, will present data on the need for better lighting, 


explaining how in properly-designed direct and direct-indirect 


fluorescent lighting systems the brightnesses in the normal line 


of vision can be maintained at a relatively low value and, fur- 
thermore, the light is of a cooler color; thus the psychological 
heating effect is reduced. F. R. Bichowsky, Ann Arbor, Mich., 
in presenting his paper on.chemical dehumidification agents will 
give a compafison of various solid absorbents showing amount 
of water absorbed at varying relative humidities. He will show 
that a great number of combination solutions where dehydration 
may be used is possible by combining dehydration with evapora- 
tive cooling, with refrigeration and with solvent recovery. A. J 


Rummel, San Antonio, Tex., will discuss direct evaporative 


cooling for homes in the Southwest, giving an analysis of cli 


matic conditions and presenting a comfort chart which covers 


conditions that prevail in the Southwest. In his summary he 
will describe a test house installation, giving the results of 





Houston Ship Channel 
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Houston Museum of Fine Art 


numerous investigations of varying conditions of air supply a: 
air change. 

A study of Texas weather conditions and their effect on hun 
comfort will be the subject of a talk by Prof. Howard |} 
Degler, chairman of the Department of Mechanical Engineeri: 
University of Texas. 

F. C. Houghten, director of the ASHVE Research Labor 
tory, Pittsburgh, will speak on “Our Present and Future R 
search Program.” He will give data on some of the recent 
investigations, such as comfort at low humidities, and will out 
line some of the future investigations which will be undertak 
at the Pittsburgh Laboratory and in cooperating institutions 

There will be a get-together luncheon on Monday at noo 
in the afternoon the Council will meet and there will be golf 
those who want to play as well as a sightseeing trip to Ri 
Institute, San Jacinto Battle Ground, and Sylvan Beach 

On Monday evening, at the Banquet, John T. Scott, chairn 
of the board of the First National Bank of Houston, will act 


toastmaster, according to the announcement of A. M. Chas« 
chairman of the Banquet Committee. Music and dancing 
follow. 

Tuesday morning there will be a technical session and ir 
afternoon inspection trips will be featured 

There is much to do and see in Houston. It is the ce 
of many industrial processes and for many years has Ix 
termed the oil capital of the world, because so much of t 
nation’s oil production and refining is concentrated within 


few miles of the city. The oil production of the 185 fields whi 


lie within 150 miles of the city average over 300,000 barrels oi 


oil per day. Houston is also known as the only city to whi 
all nations send their ships and it is the world’s greatest cottor 
port. 

Houston has two major universities, Rice Institute and tl 
University of Houston, which has day and night courses, ar 
it is the only college in the country that has completely ai 
cooled and air conditioned buildings. 

President Rummel extends a cordial invitation to visit t! 
great Southwest and enjoy the hospitality of the South. Chai 
man McKinney says “Come early, we're all ready with an es 
citing football game Saturday night and a special motor ti 
to Galveston on the Gulf Sunday morning.” 

It’s cotton-country’s turn to entertain 
and you're invited 

To join the crowd in Houston where 
we're sure you'll be delighted 

With a program that is different and 
with sights that will be new 

May we greet you all in Texas 
with a hearty Howdy-do? 
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Stanley Foran. Subject 
It to the World 


Fall Meeting Program 


Rice Hotel 


Houston, Texas 
October 14-15, 19 


October 12 


Reception of Members by Houston Chapter Com- 
mittee 

Football Game, Rice Stadium (Rice vs. L.S.U. 
Tickets $2.50 per person) 


October 13 
Golf—Brae Burn Country Club (Greens Fee $2.00 
per person) 


Bayshore Drive and Visit to Galveston 


October 14 
Registration (Mezzanine Floor) 
Technical Session 
Development of Instruments for the Study of Air 
Distribution in Rooms, by A. P. Kratz, A. | 
Hershey and R. B. Engdahl 
Cooler lootcandles for Air Conditioning by W. G 
Darley 
Chemical Dehumidification Agents, by F. R 
Bichowsky 
Get-together Luncheon—($1.00 per person) 
Sightseeing Trip (register in advance, tickets $1.00) 
City trip to Rice Institute, Battle Ground, Sylvan 
Beach. 
Informal Golf Matches 
Council Meeting 
Friendship Hour for Members and Ladies 
Banquet and Dance 


Informal (tickets $2.50 per 


person ) 
October 15 
Registration 
Technical Session 
Weather Conditions in Texas vs. Human Com 
fort, by H. E. 
Our Present and Future Research Program, by 
F. C., Houghten 
Direct Evaporative Cooling for 
Southwest, by A. J. Rummel 


Degler. 


Homes in the 
Ladies Breakfast Bridge and Style Show 
Junior Chamber of Commerce Luncheon—Speaker 
Americanism—Let’s Resell 


Inspection Trips 








The Rice Hotel 


Committee on 


General Chairman— , M 


{ssistant General Chairman—] 


C, A. McKinney, 


A. J. Rummel, President 
South Texas Chapter 
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General Chairman 
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D. S. Cooper, Vice-President 
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Statue of the Indian Scout 


Kansas City for 47th Annual Meeting 


January 27-29 


Kansas City Chapter is making early preparations 
for the entertainment of the Society at the 47th An- 
nual Meeting, January 27-29, 1941. 

The Committee on Arrangements has _ planned 
events for the three-day meeting and has selected 
Hotel Muehlebach as meeting headquarters. 

Pres. W. L. Cassell of Kansas City Chapter ex- 
tends a cordial invitation to visit The Heart of 
America, to exchange ideas, to renew old friendships 
and to make new friends. ‘So don’t miss the 47th 
Annual Meeting. 

The committee in charge of events to make the 
members’ visit enjoyable and memorable is: John M. 
Arthur, Jr., general chairman; Wm. L. Cassell, co- 
chairman; A. D. Marston, vice chairman; Henry 
Nottberg, Jr.. N. W. Downes, L. A. Stephenson, Ed- 


ward M. Jolley, Forrest F. Dodds, Henry Gould, 


E. Kirker Campbell, Jr.. Mrs. William A. Russell, 
and F. A. Sheppard. 


Kansas City Skyline from the Airport 


Heatinec, Pipinc anp Am Conprrioninc, Octoser, 1940 
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Minnesota Holds First Meeting of Season 


September 9, 1940. The September Meeting of the Minne- 
sota Chapter of the Society was held at the Minneapolis 
Y.M.C.A. Pres. M. H. Bjerken called the meeting to order, 
and the minutes of the May meeting were read and approved. 
\ report on the special August meeting at Rochester was given 
and N. D. Adams, who was in charge of arrangements at Ro- 
chester, was praised for his efforts and for the activities planned. 

Due to conflict of other meetings with the regular meeting 
night of the Minnesota Chapter, which has been the second Mon- 
day of the month, a motion was made, properly seconded and 
passed, that the meeting night be changed to the first Monday. 

President Bjerken introduced the speaker, Dr. W. F. Holman, 
supervising engineer of buildings and grounds, University of 
Minnesota, who discussed the buildings recently completed on 
the campus, the Men’s and Women’s dormitories, Natural His- 
tory Museum, Journalism Building, and the Men’s Union. 

Dr. Holman gave a very interesting description of the me- 
chanical equipment, and at. the close of his talk a rising vote of 
thanks was extended him. 

N. D. Adams extended the Chapter’s appreciation to William 
McNamara, chairman of the membership committee, for his 
efforts in obtaining new members. Mr. Adams also mentioned 
the Society’s forthcoming meeting at Houston and urged all who 
could to attend. The meeting was adjourned at 8:30 p.m., ac- 
cording to the report of the secretary, D. B. Anderson. 


Kansas City Officers and Committees 


The Kansas City Chapter reports 66 members on its rolls and 
the following officers and personnel of existing committees : 

President—W. L. Cassell 

Vice-President—Gustav Nottberg 

Secretary—E,. M. Jolley 

Treasurer—E. K. Campbell, Jr. 

Board of Governors—A. D. Marston, F. F. Dodds and N. W. Downes. 

Membership—Carl Clegg, chairman; D. D. Zink and E, K. Campbell. 

Attendance—W. L. Cassell, chairman; Gustav Nottberg, E. M. Jolley, 
E. K. Campbell, Jr., A. D. Marston, F. F. Dodds and N. W. Downes. 

Entertainment and Speakers—Gustav Nottberg, chairman; K. M. 
Stevens, F. J. Dean, Jr., D. D. Zink and Henry Nottberg, J: 

Building Code—N. W. Downes, chairman. 


Oklahoma Chapter Officers 


The newly elected officers and committees of the Oklahoma 
Chapter are as follows: 

President—S. L. Rolland 

Vice-President—C. R. Kidd 

Secretary-Treasurer—A. R. Morin 

Board of Governors—R. E. Pauling and Earle W. Gray. 

Membership—Earle W. Gray, chairman; |} i 
Morin. 

Standards and Codes—S. 1... Rolland, chairman; R. G. Dolan and F. 
X. Loeffler. 

Meetings—J. M. Mideke, Earle W. Gray and FE. F. Dawson. 

Research Representative—J. H,. Carnahan. 

The secretary of the chapter reports a total of 20 members 


on its rolls as the season opens. 


Dawson and A. R. 


New Officers for Manitoba 


The officers to serve the Manitoba Chapter were announced 
recently as follows: 

President—P. 1. Charles 

Vice-President—R. L. Kent 

Secretary-Treasurer—lIvan McDonald 

Board of Governors—P. L. Charles, F. L. Chester, G. C. Davis, R. 
L. Kent, Ivan McDonald and E. F. Munn. 

The various committee chairmen are as follows: Membership—Frank 
Thompson; Research and Publicity—J. B. Steele; Program and Speakers 
—D. F. Michie; Attendance—William Worton. 


Fall Meetings for Pacific Northwest Announced 


At the October 1 meeting of the Pacific Northwest Chapter 
an interesting discussion on combustion, illustrated with slides, 
was given. The meeting scheduled for November 5 will have 
Prof. F. K. Kirsten, who will discuss the operation and principles 


Heatinc, Pieinc anp Am Conprrioninc, Ocroser, 1940 


Walte: 


of a centrifugal filter, of which he is the inventor. 
Leek, Vancouver, B. C., Life Member of the ASHVE, will be 
the guest speaker at the meeting arranged for December 3, and 


he will discuss the evolution and history of heating and plumbing 

The chapter announces that there are 28 members now on 
the rolls, and the officers and committee personnel are as follows 

President—M. J, Hauan 

Vice-President—F. J. Pratt 

Secretary—H. T. Griffith 

Treasurer R, E. Chase 

Board of Governors—W. W. Cox, C. W. May and R. O. Wesley 

Program—S. D. Peterson and M. J. Hauan. 

Membership W. W. Cox and R. D. Morse. 

Seattle Heating Code Committee—M. J. Hauan, C. W May, J J 
Ward and B. M. Veltman. 


Illinois Announces Fall Program 

The October meeting of the Illinois Chapter will be a meeting 
on national defense, particularly as the plant construction pro 
gram affects heating, ventilating and air conditioning. It is 
expected that one of the speakers will be an army procurement 
officer, and someone of authority on heating, ventilating and ait 
conditioning who has had experience in defense work will be 
the second speaker. 

An information please sort of a meeting is scheduled for No 
vember, with questions submitted in advance by members as the 
basis, and any questions from the floor which may come up dur 
ing the discussion. I. E. Brooke has consented to be the inter 
locutor who will have a panel of three or four experts from 
the chapter membership. 

The December meeting has been tentatively scheduled as a 
joint meeting with the local ASRE, and it is expected that Dr 
Poulter, Armour Research Foundation, will speak on his further 
antarctic experiences and the performance of the snow cruiser 

It is planned to have the papers presented at the Society's 
Annual Meeting in Kansas City discussed at the January meeting 

At the annual meeting of the Illinois Chapter, held in May, 
the following officers were elected and duly installed 

President—V. L. Sherman 

Vice-President—I. E. Brooke 

Treasurer—E. M. Mittendorff 

Secretary—M. W. Bishop 

Board of Governors—A. O. May, W. A. Kuechenberg, | ]. Pitcher 
ind Tom Brown. 

The following committees have been appointed by President 
Sherman for the 1940-41 season 

Membership—A. O. May, chairman; H. C. Gotschall, J. S. Kearne 
J. J. Philippi and L. J. Pitcher. 

Finance—E. M. Mittendorff, chairman; C. E. Crone, H. J. Prebensen 
and N. W. Swanson. 

Meetings and Publications—C, M. Burnam, Jr., chairman; I. E. Brooke, 
H. C. Mueller, K. C. Porter and Lester Seelig 

Legislative—J. J]. Hayes, chairman (1941); S. I. Rottmayer and J. R 
Vernon 

Special Committee—W. A. Kuechenberg, chairman; R. E. Hattis, John 
Howatt and S. R. Lewis. 


Delta Chapter Announces 


Officers and Committees 

In reporting the progress of the Delta Chapter it was an 
nounced that the following will serve for the coming season 

President—G. E. May 

Vice-President—C. B. Gamble 

Treasurer—G, C. Kerr 

Secretary—F. G. Burns. 

Board of Governors—-F. G. Burns, G. C. Kerr, ¢ B. Gamble and 
G. E. May. 

The personnel of the committees to serve with the preceding 
officers is as follows: 

Constitution and By-Laws—L. S. Weil, chairman; R. J. Holzer, Jr 
A. L. Dunlap and Ralph Elizardi. 

Membership—J. J. Friedler, Jr., chairman; L. V. Cressy, G. A. Her 
Jr. and I. H. Purinton. 

Program—John Devlin, chairman; J. O. Crary, O. E. Gammill, Jr. and 
L. K. Nelson. 

According to the report from the secretary there are 41 mem 
bers now on the rolls of the Delta Chapter. 
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lowa Chapter Elects Officers Pittsburgh 

In preparing for the Fall season the lowa Chapter, with 37 The Pittsburgh Chapter reports a total of 65 members oy 
members on its rolls, announces the following newly elected its rolls at the opening of the Fall season. The officers arm 
committees serving at the present time are as follows: 


ofhcers and committees : 
F , R AN President—F. C. McIntosh 
Tes ont . A NO 2 os » . " 
, . a ¥ , P F nyt R Vice-President—-E. C. Smyers 
spidey a ee ma > ‘< , Treasurer—L. S. Machling 
Secreta , re ) ’. Delava . -— 
Ri or prt cect B. | ’ on; M. L. Todd and T. R. Jol eres. 2. ee 
» of Governo . é PS, “ an » . Johnson. we, / 
oor ( — renee ‘ehag tants SA. % Z Board of Governors—R. A. Miller, R. J. J. Tennant and G. G. Waters 
Veetings—Perry La Rue, chairman; W. W. Stuart, J. C. Knox, J. F ‘ * ’ . 2 
Sandfort and |. M. Friediine Advisory—M. 1. Carr, P. A. Edwards, R. B. Stanger, J. F. Collins, 
“rn ; al . 7» ET , |. E. Hea CET Jr., F. C. Houghten, C. M. Humphreys and A. F. Nass. 
i ? 5 4 - Zs a P\ See “<< ‘ fee one, f., . ° . 
R .. + “ele 1A a at ee ew pee a Program—lUl. B. Steggall, General Chairman; G. O. Weddell, P. C 
, — sgh — MT Io ‘RFEW Strauch, J. E. McLean and C. FE. Parks. 
mance ‘Istro r an; ohnst ane : ° . 
std yas elstrom, chairman ee, ae ¥ - Attendance—-F. B. Mahon, chairman; Greeting—-E. H. Riesmeyer, Jy 
rpc cna i chairman; Membership—B. R. Small, chairman; Finance-—-H. A. Beighe 
Legislative—M. I Tedd, chairman; E. H. Borg, W. V. Hagan and , 
, chairman. : 
Bowen Campbell ‘ . . . . 
It is planned to have Dr. F. E. Giesecke, president of the 


By-Laws—T. R. Johnson, chairman; A. L. Walters and D. C. Murphy 


Vominating—A, L. Walters, chairman; E. H. Danielson, and Maurice ASHVE, as the guest at the November 18 meeting. The 


December 9 meeting will be the annual business meeting. 


Olchoff. 











The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNnaL of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate's application shall be submitted to and acted upon by 
the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 
6 applications for membership have been received and the names of these men and their sponsors are published in the following list 

Members are requested to scrutinize the list with care. The Comnuttee on Admission and Advancement, and in turn, the 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 
duty of every member to promote. 

Unless objection is made by some member by October 15, 1940, these candidates will be balloted upon by the Council. Those 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES REFERENCES 





Proposers Seconders 
East, R. G., Asst. to Sr. Designing Engr., Matthew Hall Co., A. C. F. Mackadam S. H. Burroughes 
Ltd., London, N.W.1, England (Non-Member ) (Non-Member) 
Dr. Charles Porter, M.D. G. A. Rooley (Non-Member) 
(Non-Member ) 
Giieert, Tuomas, Salesman, Empire Brass Mig. Co., Ltd., Lon F. E. Ellis O. L. Robb (Non-Member) 
don, Ontario, Canada. L. L. Anthes G. M. Morran (Non-Member) 
JALONACK, Irwin G., Chief Engr., Alfred L. Hart, Inc., Jamaica, \. N. Volkhardt J. LaRaus (Non-Member) 
N.Y. (Advancement.) D. W. McLenegan D. J. Slack (Non-Member) 
McCLoskey, Joun H., Plbg. and Htg. Contr., Elkton, Md. M. F. Blankin H. H. Erickson 
C. Fred Dietz \. E. Kriebel 
PETERSEN, Bruce W., Engr., Twin City Furnace Co., Minne H. M. Betts 1. C. Davidson 
apolis, Minn. H. C. Mills C. O. Carlson 
Wricut, Joun B., Sales Engr., Nash Engineering Co., South I. C. Jennings H. E. Adams 
Norwalk, Conn. E. A. Mead C. J. Lyons 
aes Tae ae ee sede , . : 
: é ; : : “er eee rd . « 
i oe bet bal 3 ‘ ELECTED fs ‘ 
ee, %. pity 








In the past issues of the JourNAL of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted vpon by the 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow- 


ing list of candidates elected: 


MEMBERS Connors, Evwarp C., Engr. Custodian, Chicago Board of Edu 
HANNIGAN, WittiaM, Building Superintendent, Acacia Mutual cation, Chicago, II. . ; a les a 
TS aa Reape w Sfadiiean’ T) C oe manent re i: MARKERT, JoHN W., Assoc. Naval Architect, U. S. Maritime 
, nude Mpg belie > nage beta Commission, Washington, D. C. 
*PEIFFE YAVI . Power Sales Engr., Dallas Power jg ' we aes , : 
' ae me. “8 ce ee ens See er eerer See Sutcu, Harry C., Htg. Engr.. Montgomery Ward, Chicago, II! 
i Watiis, Water M., Htg. Contr., Seattle, Washington. 
ASSOCIATES nas ‘ 
aes Pe | JUNIORS 
\kers, Artiur W., Director, Technicians Institute, New York, Levine, Lawrence J., Asst. Engr., Paragon Oil Burner Corp., 
ah 4 Brooklyn, N. Y. 


642 Heatinc, Prrinc anp Am Conprriontnc, Ocroser, 1940 




















YOU ARE THE BOSS 


Youngstown workmen, in- 
spectors and engineers work 
for you in the pipe mills just as 


though they were on your payroll. 


Youngstown employees know their P 


Ask your distributor for 
Youngstown Pipe and 


jobs depend on furnishing you ee 


Sheets - Plates - Con- 
pipe which will give you satis- duit - Tin Plate-Bars- 
Rods - Wire - Nails - 


. Tie Plates and 
factory service. Spikes 








* THE 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 


ee 







General Offices YOUNGSTOWN, OHIO 





New Plant of Pratt & Whitney, 
Division Niles- Bement-Pond 
Company, W estHartford,Conn. 























Thousands of installations 
in a wide variety of com- 
mercial and industrial ap- 
plications have proved the 
superiority of Trane Pro- 


jection Unit Heaters, 





























4 Alatier beating problem solved 


| 


through teamwork. Here are the 
gentlemen who cooperated on the in- 
stallation of Trane Projection Unit 
Heaters in the new hangar at the 
duPont Airport, Wilmington, Dela- 
ware. Left to right: Mr. A. A.Granke, 
Trane Wilmington representative; 
Mr. Joseph J. Rapuano, Heating 
Contractor; Mr. H. S. Stees, Archi- 
tect and Engineer; and Mr. Agostino 
Fortunato, General Contractor. Dis- 
tributor: Speakman Company. 








The new Boeing Stratoliner 
--- built in plant heated by 
Trane Unit Heaters. 











—_”- 


MT HEATERS 


Practical demonstration 


of TRANE slogan 


‘TEAMWORK wits ARCHITECTS 
PB ENGINEERS « CONTRACTORS” 


| a. defense, fast delivery, and plant expan- 
sion go hand in hand. That’s why they have found 
such an ideal running mate in Trane Unit Heaters—the 
ideal Unit Heaters for all industrial heating requirements. 
Trane has fifty-five years of experience and knowledge in 
correct heating for your benefit. Trane pioneered and intro- 
duced the only advancement in unit heating in over a decade 
—the Trane Projection Heater. This is the Unit Heater 
which the nation’s leading architects, engineers, contractors, 
and industrials have recognized as the correct solution to 
many heating problems. 


Nationwide coverage! Trane has a nationwide coverage 
of eighty-five offices staffed by competent men trained to 
collaborate with trade and profession and to give nationwide, 
on-the-spot service—the same service given the Austin Com- 
pany, general contractors, and W. E. Beggs, heating contrac- 

| tor, for the Boeing Aircraft Company at Seattle—the same 
service given Albert Kahn, Inc., architect and engineer, and 
the Donald Miller Company, contractors, for Pratt & Whit- 
ney at West Hartford, Connecticut. 


Trane recognizes fast delivery as the watchword of the 
hour. Vital firms like Boeing Aircraft and Wright-Aeronaut- 
ical have found it expedient and profitable to select Trane Unit 
Heaters for their new plants. And remember—Trane manu- 





factures the most complete line of Unbiased recommendations from Trane. There is a 


heating, cooling, ead aie conditioning size and model and type of Trane Unit Heater to 


meet your every requirement. Trane manufactures 


uipm i ilable— 
. pment commercially availabl a Propeller type and Blower type Unit Heaters as 
or comfort and process. well as the Trane Projection Unit Heater. 


THE TRANE COMPARY LACROSSE, WISCONSIN 


Also TRANE COMPANY OF CANADA LTD., TORONTO, ONTARIO | 
Heating... Cooling... Air Conditioning Equipment from 85 Offices 
Galt Heaters - Specialties - Convectors - Cooling Coils - Blast Colls - Unit Ventilators - Compressors - Air Conditioners - Low Pressure Refrigeration 
































DEVELOPMENTS 


Ss 








For your convenience in obtaining more information about any of this equipment, see coupon on 
this page. Add the new products and companies listed here to your Directory Section which you 
received in your January, 1940, Heatinc, Pireinc anp Am Conprriontiné and thus keep your records 
of sources of supply up to date throughout the year .. . Single asterisk (*) indicates equipment 


not listed in Directory Section; double asterisk 


Unit Heaters 

No. 1949—Most important feature of the new line of “Vital 
Zone” steam unit heaters is the fully enclosed, self-cooled motor 
that “breathes,” says the manufacturer. The second feature is 
the two piece head- 
er designed to give 
balanced steam dis- 
tribution and to 
permit each tube to 
expand and con- 
tract uniformly. 
The heating coil 


’ 
i] ' idld pei Ht is made entirely of 
copper, with 26 ga 
THAI 


fins flanged and 
. ‘ . 
PCRRRRE RHI 


pressed on % in. 
OD seamless tubes. 
fiat be 


Brass orifice bush- 

ARELL ET Peary ings expand the 

ey tubes uniformly in 
the header plates. 
At the bottom, the 
header floats on 
slotted coil retainer 


and spring washers 
to allow for expan- 
sion and contrac- 





tion of the coil independent of the unit casing. 

With individually adjusted louvers to lessen air turbulence 
and increase heating range, these units “shoot” the heated air 
from 40 to 80 ft, delivering from 385 to 6900 cfm, depending 
upon size of unit, according to the maker—Ilg Electric Venti- 
lating Co., 2850 N. Crawford Ave., Chicago, Ill. 


Odor Adsorbers 
No, 1950—-The new “Type G Dorex” adsorber panels for ait 
conditioning and ventilation systems consist of metal frames 


SS SS SNES SS SE SED SD SD ey 
FOR YOUR CONVENIENCE 
HEATING, Pipinc AND Atr CONDITIONING, 
6 N. Michigan Ave., Chicago, III. 
Please ask the manufacturers to send me more information l 
about the equipment mentioned under the following reference 
numbers in “Equipment Developments” and “Recent Trade Liter- | 


[10-40] 
I 


ature.” (Circle each number in which you are interested) : | 
1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 | 
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 | 
1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 
ne ! 
8656 8657 3658 8659 3660 3661 3662 3663 3664 3665 | 
3666 8667 3668 38669 3670 8671 3672 3673 3674 3675 | 
676 3677 3678 3679 3680 3681 8682 3683 | 
NR ioe ees ken eee a ba yy 
LA Sc svades cuunseads i 
Address ; b paekilentatee masts | 
6 bn aha dd ih an hie <edeaa Sere | See | 
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(**) equipment and manufacturer not listed 


housing a battery of exposed perforated metal tubes which « 
tain activated granular coconut shell carbon. They are availa! 
in stock sizes suitable for installation in air ducts, attachment 
standard dust filters and for outlet and inlet grilles. 
(According to the manufacturer, these odor adsorbers allow 





circulation of a greater volume of conditioned air and les 


outside air need be introduced for odor dilution. In this wa 
thermal load on the air conditioning system is reduced. 

The units are adaptable to either existing or new installatior 
—W. B. Connor Engineering Corp., Dorex Air Conditionir 
Div., 114 E. 32nd St., New York, N. Y. 


Motor Relay 


No. 1951—The new “Motorelay” illustrated consists of a sma 


reversible, geared head, shaded pole “Barcol” motor which tilts 


two mercury tubes. The tubes are arranged to give single pol 
double throw operation, with 
spring return to a neutral off 
position. 

The device 
tling, floating or proportioning 
control of a 5 amp load from a 
sensitive instrument having a 


permits throt- 


current rating as low as 0.35 
ampere. Chattering is  elimi- 
nated, the maker states, because 
a momentary contact at the in- 
strument does not sufficiently 
close the mercury tube switch. 





This relay is particularly suited to floating or proportioning 
control of line voltage motors operating large dampers, valves 
speed adjusters, voltage regulators, etc—Barber-Colman Co 
225 Loomis St., Rockford, II. 


Housing Material for Conditioners 


No. 1952—A new type of steel material for housing factory 
built units and other air conditioning equipment is known as 
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Brother, this picture-page can save you money! 
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1 The treasurer can never put you in a sweat because of high 2 Let the plent firemen gather cobwebs, as far as Dust-Stops 
filter costs. Dust-Stops* cost approximately l-cent per CFM are concerned. Remember this always— Dust-Stops are safer, 
to install, including frames; approximately 1/10th-cent per because the all-glass filtering medium, Fiberglas* fibers, and 
CFM when filters need changing. A big saving over many the patented adhesive will not support combustion. 


other types of installations. 
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3 Like the Northwest Mounties, Dust-Stops get what they go 4 And the president can’t get you out on a limb because the 
after. They arrest virtually all “nuisance” dusts. Capacity: installation bleeds. The dust-catching adhesive on these 
2 CFM per square inch of filter area at 300 FPM. Resistance filters will not deposit tiny droplets in the ducts or on the 
(in inches of water gauge per inch of depth): .045 to .050 walls. And the fire-hazard from oil in the duct system is nil. 
clean, and .11 to .12 dirty. 
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5 How much skilled labor is required to change socks? That's 6 You can pick up Dust-Stops practically anywhere. Your air 


how easy it is to change Dust-Stops. This replaceable filter conditioning manufacturer, jobber or dealer always has a 
eliminates cleaning, charging, draining, expert supervision, supply on hand. No waiting! Order your supply today. Or 
and the need to keep a supply of spares. Dust-Stops fit all write: Owens-Corning Fiberglas Corporation, Toledo, Ohio. 
types of air handling systems. In Canada: Fiberglas Canada, Limited, Oshawa, Ontario. 


FIBERGLAS* BUGYUM* arr FILTERS 


*T. M. REG. U. S. PAT. OFF 


Made by Owens-Corning Fiberglas Corporation, Toledo, Ohio 


SEE FIBERGLAS MADE: GLASS CENTER, NEW YORK WORLD'S FAIR, 1940 | 
































“Lindsay Struc- 
ture.” Its manu- 
facturer builds no 
cabinets but fabri- 
cates and sells the 
necessary materials 
to specified dimen- 
sions and details. 
The method rep- 
resents a departure 





in putting together 
steel sheets and 
framing. The sheets 
are pulled into ten- 
sion between the 
framing members 
to bind the entire 
structure rigidly to 





gether. The “pre 
tensed” sheets in 
stantly resist any 
movement of the framing and the load is distributed over the 
entire area, according to the manufacturer. The sheets are fas- 
tened to the framing without rivets or welds and the standard 
panel sheets, framing members and fittings can be assembled with 
simple wrenches.—Dry-Zero Corp., Merchandise Mart, Chi- 


cago, Ill. 


Brine Testing Set 

No. 1953—Features of a brine testing set include improved 
accuracy and appearance, according to the maker. It utilizes 
the colorimetric method with universal indicator and there are 
11 color standards covering a range from 5 to 10 pH in % pH 
increments, A new process is said to make the color standards 
less subject to fading and there is an arrangement provided for 
compensating colors in testing colored liquids such as dichromate 


Se » 
2 Re a 


Tests that 
assure you the 
dependable, eco- 
nomical performance of 


CURTIS 


Condensing 


The Oritice | Test for 





Compressed Air Society. Curtis compressors 


against loss of air through a calibrated orifice— inspectors — one of many exainples of the care Below—15h . oe Unie 
the size of the orifice varying with the capacity and precision found in every step of Curtis manu- and Tube Coadenentble Shel 
me 


of the compressor. This test is reflected ina water facturing methods. The result is the long life, 
column reading that checks volumetric eff- high efficiency and care-free performance of 
ciency. The test takes place in an insulated, every Curtis Condensing Unit. 


Write for full information. 





Volumetric Efficiency 


Every Curtis Compressor is given an individual sound-proofed room where compressors are also 
test for efficiency according to standards of the checked for quietness in operation. 

Curtis compressors that do not mect the 
must maintain a required pressure while running exacting standards of this test are rejected by 


treated brine. No tech- 
nical training is necessary 
for the use of the set, it 
is stated, and any person 
who can match colors can 
make accurate pH de- 
terminations. 

By proper control of 
pH and density of brine, 
corrosion in refrigerating 
plants can be reduced. 
Another use of such an 
instrument is to control 
the pH of treated water 
for ice making, and for 
lengthening the life of condenser tubes or coils by controllin 
pH of condensing water. The latter is of increased importan 
because of the ever growing use of cooling towers, spray pond 
and evaporative condensers.—York Ice Machinery Corp., Roos: 


velt Ave., York, Pa. 


Stream.Lined Duct Work 


No. 1954—A new type of “stream-lined” ductwork for 
with air conditioning systems in stores, dining rooms and oth¢ 
sites where appearance is essential has been announced. I: 
stalled in the Famous Barr Co, in St. Louis (see photo) and 
series of Montgomery Ward stores in the midwest, it has tl 
appearance of a beam because of its entirely smooth surfac« 
and it eliminates the expense of furring the ductwork unde: 
plaster and lath. 

Other features of the ducts are the tightness of seams; th: 
smaller amount of space they occupy, resulting in more head 
room; the ease of decoration to blend with the decorating scheme: 
of the room; and the ease with which they may be fitted int 
architectural plans, it is said. With the close fitting seams tl 
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Curtis Refrigerating Machine Company =ll-b al, 


1950 Kienlen Avenue 
Established 1854 


120 


St. Louis, Missouri 
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duct is effectively sealed to be air tight. The elimination of 
leaks permits the installed. capacity of air handling equipment 
to be reduced, with consequent savings. 

All seams are held together by flathead screws, the holes 
through all seams being drilled and on the outside duct surface 


le a a me bl, 


counter sunk to permit a flat finish after sheet metal screws are 
in place. There are no outside seams or hangers. The latter, 
if needed, are inside the ducts. Seams are then filled with a 
cement or putty compound which will adhere to the metal. As 
the inside seams are flattened to assure smooth inside duct su 


faces, the duct resistance is not increased a measurable amount 


This: procedure requires a higher degree of care in the construc 
tion of the ducts.—Carrier Corp., 302 S. Geddes St., Syracuse, 


‘ N. Y 

: 

: 

© Electric Unit Heater 

: 

1 No. 1955—The new “Chromalox Type HF” blower unit heater 


may be supplied f 


w either 115 or 230 volts, 60 cycles, sing le 


- 





phase power, as specified. The 1500 watt units are supplied 
with 10 ft of heater cord 
and attachment plug con 
nection to an ordinary 
outlet and all others ex 
cept the 115 volt, 4000 


= RIOR iT Oe game 


vy 


watt heaters are supplied 
with 10 ft of cord. The 
115 volt, 4000 watt units 
have line terminals to be 
connected to power sup- 
ply. 

A positive acting ther- 
mostatic switch automat 
ically opens the heater 
circuit if normal operat 


ing temperatures are ex 





ceeded, and a manually 

operated reset button will 
close the circuit when normal temperatures are restored. A 
manual control switch will turn on the heating circuit and fan 
lor winter use and the fan only for summer use. A thermostat 
tor automatic temperature control is available—Edwin L. Wie 
gand Co., 7610 Thomas Blvd., Pittsburgh, Pa. 


Boiler Feed Systems 


No, 1956—Planned especialiy for boilers up to 750 hp and 200 
lb pressure, a new line of automatic boiler return systems incor 
porates several features designed to help operators reduce fuel 
consumption, cut labor costs and increase plant efficiency, accord- 
ing to the manufacturer's announcement. These systems auto- 
matically return condensate to the boiler from both high and low 
pressure equipment, add make-up water as needed to compen- 
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Automatic 


SHUTTERS 


For Propeller Fans! 


Realizing that exhaust fans need 
automatic shutters to keep out snow 
and rain, ILG did something about 
it—way back in 1907! Here is the 
original Automatic Shutter and the 
leader right down through the years. 
Today, the Ilg Automatic Shutter is 
acknowledged to be outstanding 
from all standpoints—simplicity of 
design (nothing to get out of order) 
. . » dependability of operation .. . 
economy .. . full protection from 
the elements . . . built to withstand 
the weather. 


Simple as “A, B, C’’, the shutter is 
held open by the air current when 
fan is running. When fan is idle, 
shutter automatically closes by 
gravity. Prevents wind pressure 
against fan from overloading or 
burning out motor. 


offen copies 
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Come to ILG “First” 
For Lasting Service 


Completely weather-resistant, ILG 
Shutters are made with hard-rolled 
aluminum leaves, pressed on copper 
coated rods, supported in a heavy- 
duty cast-iron frame. Available in all 
sizes from 9%” to 72”. For data and 
prices call your nearest ILG Sales 


Engineer, or write for Catalog F-482. 


ILG ELECTRIC VENTILATING CO. 
2841 BH. CRAWFORD AVENUE, CHICAGO, ILL. 
Offices in 42 Principal Cities 
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This washroom job looks simple. But it took three 
widely different Sarco products to meet the high 





) standards set up by a chemical company in Milwaukee. 
| The Sarco Blender at the top mixes hot and cold 
water for a Bradley wash sink and the showers. The 
| Sarco Temperature Regulator controls the tempera- 
ture of the hot water service tank. The Sarco Bucket 
Trap drains the coils in the tank. 

It worked satisfactorily on the first test. It has been 
"tested" without failure every time a worker has used 
the room. 


Pr Se: " 


CO TEMPERATURE CONTROL 
includes a complete line of self-oper- 
ated thermostatic regulators for tem- 
peratures from 0 to 400 degrees; 
valve sizes from 34" to 8"; pressures 
up to 175 pounds, Ask for Catalog 
No. 52. 









SARCO INVERTED BUCKET TRAP 
handles large volumes of condensate 
very rapidly and can be built for the 
highest steam pressures (up to 900 
Ibs.). Standard sizes '/p to 2 inch, 0 to 
125 Ibs. and 0 to 250 Ibs. Ask for 
Catalog No, 165. 


SARCO HOT WATER BLENDER: 
By mixing cold and hot water, it auto- 
f matically provides blended water at 
any predetermined temperature re- 
gardiess of the temperatures of thé 
sources of supply. Used extensively 
for showers, washroom and hot water 
service lines. Also as a temperature 
control for cooling water on Diesel 
Engines and compressors. Ask for 

Catalog Nos. 140 and 197. 


\ a 

| | 

| SARCO SARCO COMPANY, INC. 

| } Madison Avenue, New York, N. ¥ 
- Eee, nase 

















sate for loss of liy 
steam, maintain a un 
form water level in tl 
boiler, keep retur 
lines open, and elin 
nate back pressure o. 
return lines 

A turbine type pun 
having patented r 
newable liners is used 


alterations in perform 
ance without changin; 
the entire unit, an 


breakdown losses. 


rhe boiler water lev: 





control which is ine 
porated starts ar 
stops the pump to maintain the water level within a % 
range, cuts off the burner or stoker if the water should rea 
dangerously low level, and can be wired to sound an alarm wh 
the low cut-off has been reached rhe control has a “Monel 
float and a specially constructed bellows to eliminate packing 

Additional equipment includes the receiver, stand, thermomet 
gage, make-up valve and strainers—Micro-Westco, Inc., Bett 
dorf Office Bldg., Bettendorf, Ia 


Centrifugal Refrigeration Units 


No. 1957 


centrifugal refrigeration equipment tor air conditioning servic« 


rhe successful performance of three installations 


led the manufacturer to develop a complete line of such units ir 
a range of capacities from 150 to 650 tons. One of the thre 
installations is a three unit system of 1050 tons capacity 
Impeller and 
casing designs of 
the new line incor 
porate modern prat 
tices in both hydro 
dynamics and cen 
trifugal pump con 
struction. Speeds 
are relatively low, 
ranging from 4000 
to 5400 rpm, and 
pressures do not 


exceed 15 Ib. 





“Freon-11” is the 
refrigerant. 

\ feature of particular interest is an auxiliary oil pump ope: 
ating independently of the main drive, furnishing full pressur 
lubrication to all bearings during starting and stopping periods 
In starting, the main power can be applied only after the aux! 
iary pump has developed its full pressure and in stopping, the 
pump is automatically cut in as soon as the main power is shut 
off.—Worthington Pump & Machinery Corp., Harrison, N. ] 


Lnit Heaters 


No. 1958—The “Webster-Nesbitt Little Giant” unit heaters ar: 
available in both down blow and horizontal blow types. In th 
first, the fan motor is vertical and the discharge air stream 1s 
directed downward. In the second, the motor is horizontal and 
the discharge air stream is directed at a slight downward ang! 
with the horizontal, depending upon the adjustment of the 
louvers. 

The objective of the design has been to combine the lightness 
and adaptability of propeller fan unit heaters with performance: 
characteristics generally associated with blower fan heaters 
[They operate on the draw through principle, air entering th 
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Solve Your Water Problems 


with : 


LAYNE WELLS & PUMPS 


A Water Supply System can be your 
very best—or very poorest invest- 
ment. It all depends upon the effi- 
ciency, low operation cost, and long 
life of the wells and pumps you have 
installed. If you would eliminate all 
elements of doubt. then choose 
Layne Wells and Pumps. 


Layne Wells and Pumps need not 
be bought on potential performance. 
Time has proven every feature of their 
construction, and in addition, there 
is the reputation of a world-wide 
organization as an extra guarantee. 
Before the drilling starts, you may 
know exactly how much water you 
will get—and at what cost per thou- 
sand gallons. 


Another fine feature is the coop- 
eration of Layne engineers, both in 
determining the quantity of water 
you may need and the amount that 
may be secured from wells located 
on your grounds. These engineers 
will also make dependable and val- 


uable recommendations on the kind 





— _—"~  N 


AFFILIATED COMPANIES 


Larne. Amxaneas C SrurrcarT, An« 
LAYNE Ariantic C NoFroLK. Va 


Layne. Centra C Memes. Tenn 


LaYNe NowTHern ¢ Misnawana. In 
LAYNE Lousiana Co Lane Cramces La 
Larne New Yorw New Yor 

ano PitTrs@uecH Pa 


Layne NorrHwest Co Mi.wauxce. Wis 
Layne Ono Co Co.umeus “10 
Layne Texas Co MOUBTON No 
Dacas Texas 


Layne Wesreen Co . Kansas City. Mo 
Crrcaco, he Omana, NE@RASKA 
Larne Western Co. OF Minnesota 
MINNEAPOLIS Minn 
Layne Bowier New Enciano Company 
Boston Massacruserts 


INTERNATIONA. Waren SuPmy LTO 
LONDON OnTamro. Canana 


and size of wells and 


pumps best suited to fulfill your needs. 


For newest bulletins, catalogs and folders showing installa- 
tions for the nation’s foremost cities and industrial plants, address 


LAYNE & BOWLER, INC. 
Dept. D, Memphis, Tenn. 


payne 


Pumps & WELL 


ANI ee) ode 


For Municipalities, Industries, 
Railroads, Mines and Irrigation 





Heatinc, Pieinc anp Am Conprrioninc, Ocroser, 1940 














For Every 
Air Diffusion 


Requirement— 





® Waterloo provides a complete variety of Air 
Diffusion Units to meet every kind of air dis- 
tribution problem. Waterloo grilles, ceiling 
outlets, Techni-trol air volume dampers, de- 
flecting vanes, and weather-proof louvres are 
just a few of the scientifically designed W ater- 
loo Units available to help you improve the 
performance of your air conditioning installa- 
tions. Take advantage of Waterloo’s helpful 
engineering service. Write for details on the 
newest developments in Air Diffusion equip- 
ment. 


WATERLOO REGISTER COMPANY 
Waterloo, lowa Seattle, Wash. 
Representatives in all Principal Cities 
“The Final Factor in 
Successful Air Conditioning” 
































unit through a four sided heating element, which provides large 
intake areas and a high Btu capacity in a compact space. 

Use of the down blow type is in general indicated when the 
presence of cranes or other machinery requires the unit and 
piping to be well above the floor level and usually near the roof 





trusses, the manufacturer states. Application of the horizontal 
blow unit follows those principles of heat distribution regularly 
employed with the suspended blower type of unit heater, with 
the unit located closer to the working zone than is the case with 
the down blow unit.—Manufactured by John J. Nesbitt, Inc., 
State Rd. and Rhawn St., Philadelphia, Pa. Distributed in 
U. S. A. by Warren Webster and Co., 17th and Federal Sts., 
Camden, N. ] 


Condensing Units 

No. 1959 
imately 25 per cent in a new line of commercial condensing 
units which are easier to install, lighter in weight, and im 
proved in appearance, according to the manufacturer. The addi 


Refrigerating capacities have been increased approx 


tion of 10 new types brings the complete line, including both air 
and water cooled units, to 24 sizes ranging from '™% to 3 hp. 
(There are also condensing units up to 60 hp for large refrigera 
tion and air conditioning systems.) 

Capacity increases in the new line are attributed to refinements 
in engineering design, notably in a new valve and valve plate 





assembly and in the condensers.—General Electric Co., Air Cor 
we 


ditioning and Commercial Refrigeration Dept., 5 Lawrence 
Bloomfield, N. J. 


CO, Indicator 


No. 1960—A new car 
bon dioxide indicator is 
machined from a_ solid 
block of clear plastic with 
metal parts of stainless 
steel. The absorbent solu 
tion is a brilliant red in 
color, and its level is re 
flected from a_ polished 
scale to prevent possibility 
of parallax error, Only 
three simple steps are in 
volved in using the indi 
cator, which is accurate to 


within per cent CO 





the maker states 


FOR UNDERGROUND STEAM SERVICE... 


Here is a system of pre-insulated and 
pre-sealed piping that is efficient, 
dependable and economical. It is the 
DURANT INSULATED PIPE 
system that comes to you in com- 
pletely finished units, ready for field 
installation. No tile or tunnels re- 
quired and nothing extra to buy. 
Pipe supports are sealed within the 
units and the Durant System can be 
laid with a minimum of trenching 
and field work. The asphalt protec- 
tion is permanently waterproof, and 
the insulation will maintain its 
efficiency and last as long as the 
pipe itself. 


Write today for the Ehret D. I. P. 
booklet giving full details. 


EHRET MAGNESIA 
MANUFACTURING CO. 


VALLEY FORGE . PENNSYLVANIA 


BUTOR S$ | N + 


DISTRI 
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HEAVY. GALVANIZED SHEET METAL JACKET 


HIGH-MELTING-POINI 


h FULL INCH THICK 


MAGNESIA 


a | ULATION 


rwetewrTe = CITIES 
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t is supplied complete with a carrying case in which space is 
also provided for a stack thermometer and a full-size draft gage, 
both of which may be purchased separately —Julien P. Friez & 
Sons, 4 N. Central Ave., Baltimore, Md. 


we . 
Valve Finish 
No. 1961—Through the use of a new development of the auto 
tive industry—‘“Superfinish’—the life of valve seats and discs 
in the line of “500 
Brinell” valves has 


mo 


been increased 
twelve-fold, accord- 
ing to the maker. 
The process produces 
a highly polished 
wearing surface by 
honing, which it is 
stated ecliminates al 
most the last trace of 
friction. 

Special “Super 
finish” machines have 
been developed and a close-up of one applying the finish to a 
valve disc is shown in the upper left of the illustration —Hancock 
Valve Div., Manning, Maxwell & Moore, Inc., Bridgeport, Conn 


Vertical Projection Unit Heater 


No. 1962—The new vertical projection type unit heater illus 
trated incorporates a number of improvements suggested by the 
experience of the manufacturer's engineers as well as users. The 
circular type of ver- 
tical heater is particu- 
larly adapted to the 
spiral fin tube con- 
struction as used by 
the manufacturer, be- 
cause the shape and 
design of the fin 
creates air turbulence 
without undue re- 





strictions, it is stated 

Copper fins are me- 

tallically bonded to the copper tubes and the contact is further 

enhanced by winding the fin under tension upon the tube 
According to the announcement, the heating elements ar: 

tested to 2000 Ib hydrostatic pressure and are guaranteed for 

200 Ib saturated steam pressure. “Torrington” quiet operating 

fan blades are used—McCord Radiator & Mfg. Co., 2587 | 

Grand Blvd., Detroit, Mich 


Window Ventilating Unit 

No. 1963*—A new window ventilating unit for year ‘round 
operation in homes, offices, hospitals and sanitariums is known as 
the “Ventil-aire.” It takes in outside air and filters it before 
circulating it throughout the room, and is said to provide relief 
for asthma and hay fever sufferers. 

During the heating season, deflectors may be set to direct in 
coming cool air toward the ceiling to mix with warm air in order 
to eliminate drafts. 
It is possible to re- 
circulate inside air 
to help maintain an 
even room tempera- 
ture. 

Maximum air de- 
livery is 500 cfm at 
top speed, with a 
minimum air delivery 
of 90 cfm at low 
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_.. THEN BEAUTY | 


IN AIR DISTRIBUTION 


Everything in the tastefully 
designed restaurant pic- 
tured here must lend its 
ouch of beauty to the 
whole. Notice how unob- 
trusively the Aerofuse 
Outlets become a part of 
the lovely decorative 
scheme! But it is small 
wonder they were selected 
for this installation when 
their functional superiority 
is taken into account. Effi- 
ciently they provide, (1) 
Maximum Air Mixture; 

Rapid Temperature 
Equalization; (3) Perfect Air 
Distribution; (4) Total Elim- 
ination of Drafts 













- +++ Aad Now 


A SUPPLY AND 
RETURN UNIT 




















EXAMPLES 
OF PRECISION 


One in a Series of Ad- 
vertisements, “HOWELL 
Motors in the Making" 
— showing how modern 
precision standards 
maintain HOWELL 
quality. ... 


BEARING HOUSINGS 
DIAMOND BORED 


... Insuring Perfect Alignment 


Misalignment of working parts is one of the chief causes 
of noise and rapid wear in an electric motor. HOWELL 
takes definite steps to prevent it. 

We insure perfect alignment of all motor bearings, 
either sleeve or ball. This is first done by reaming, then 
DIAMOND BORING. The diamond boring operation is 
illustrated above, and work is held within tolerances of 
-0003 inches. 


This is one of the many precision methods employed 
at HOWELL to provide QUIET OPERATION, and trouble- 


free motor performance year after year. 


Complete Line — Fast Delivery 


For 25 years HOWELL has specialized on poly- 
phase motors for air conditioning, ventilating 
and heating drives. Motors can be furnished 
with any electrical and mechanical characteris- 
tics required — ', to 150 HP, single or multi- 
speed. 

Whatever your drive needs, HOWELL can 
meet them EXACTLY and on time. Write 
us, outlining your particular problem! 


FLrecTRIC Motors COMPANY 
HOWELI VICHIGAN 
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and outlet con- 


are of semi 






speed, the maker states. The unit is 10% in. high and 13 
deep and is finished in walnut color \ special ivory 


Fairbanks, Morse & Co., 600 S. Michigan A 


finist 


also available. - 





+. 
Chicago, Il. & 
Pipe Machines 
No. 1964—A recent addition to the manufacturer's line 
portable pipe machines is known as the “No. 502 Pipe Mast 
It is equipped with a new sliding floating type of die head w 
is adjustable and quick opening. According to the manufactu } 
it is possible to handle nipples as short as 3% in. in the 2 in. s ; 
without the use of a special metal chuck. 4 
A cone fluted reamer of new design is mounted on the f: § 
of the die head, and is said to enable the operator to handle cl / 
work easily and efficiently. To assist the front gripping cl 
in centering the longer lengths of pipe, the machine is equip, 
with a three jaw centering chuck on the rear of the spindk i 
Overall length of the machine is 46 in., width 19 in. a 
height 18 in. Net weight complete is 280 lb, and with carria 
removed, 215 Ib. 
The same manufacturer has also announced a new ele 
sewer and pipe cleaning machine capable of removing stoppa; 
several hundred feet from the opening even when it is necess 
to pass through elbows and traps. Overall length of this mac! 
is 15 in., width 15 in. and height 14 in. Net weight is 85 
Oster Mfg. Co., 2057 E. 6ist Pl. Cleveland, Ohio 
Heat Recirculator ; 


No. 1965—A V-type heat recirculator known as the “Q-7 


been announced for installation in large spaces such as wat 
I 


houses, garages, auditoriums, factories, stores and offices ] 
stead of a sin 
gle warm air 
stream, the 
unit projects 
two streams of 
heated air at 
right angles to 
each other. 
Only one mo- 
tor, one fan 
and one inlet 


nection are 





employed. 








The headers 





steel with inlet 
and outlet in- 





tegrally cast. 
The copper 


rigid coppel 


11 


tubes have fins mechanically bonded and the 
are joined to the header castings by compression httings 
design provides. for individual expansion of the tubes. 
Two sets of streamlined louvers are used to direct the heat 
air to the proper level and are adjustable or can be locked 
place if Kisco Co., Inc., 39th and Chouteau Avi 


St. Louis, Mo. 


desired. 


Immersion Heater 
No. 1966—A new type of electric immersion heater rated 
use up to 950 F and for operating in molten salt, metal and hig! 


| 
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NO NoISy GUCTS In TNS 





NEW DETROIT EDISON 
BUILDING 






temperature oil baths, has been announced. Heavy duty tubular 





units are welded to an electrical connection housing to which a 
‘s attached, connections being brought out to the terminal 


rise 
ti 


in which line connections are made. 


nl 


5 rating conditions determine the use of steel or “Inconel” 

heath, 1/16 in. in thickness with wattage ratings from 2 to 5 kw 
. at various watt densities —Edwin L. Wiegand Co., 7610 Thomas 
x Rivd., Pittsburgh, Pa. 


Swing Joint for Steam Lines 


to, 1967**—For handling steam pressure up to 100 Ib, a sim 
swing joint has been developed. The sealing unit is a spe 
cially shaped and 
compounded rub 
ber gasket con 
taining a per- 
centage of finely 
divided metallic 
lead milled direct 
ly into the rubber 
Because the lead 


acts as a_ lubri- 





cant, the joint 


turns freely under All - diti 
pressure, the maker states , air-con ‘ THe 


Che gasket is expanded slightly by 


the heat, which helps to maintain a seal. 


[he joint is made of heavy bronze, weighs approximately 414 Ti ducts quieted 


FS Re ROS Bol) cmren rey 


“h 





lb. and is available only in the 34 in. straight style.— Patterson 

‘id or ; . NEW DETROIT EDISON BLDG., 

Ballagh Corp., 1900 E. 65th St.. Los Angeles, Calif. with ]-M Detroit, Mich. In this building, 
as in hundreds of others, the air- 


conditioning system is quieter 
bs > Jreve -& io because J-M Airacoustic Sheets 
: V-Be It I revents Static iy RAC OU are used as duct linings. Basic- 
. ally mineral, this modern mate- 

No. 1968 \ v-belt manufactured so as to prevent acc umula rial resists both moisture and 
tion of static, and to retain its static discharging qualities during fire. The building was designed 
~wice lift . , by the Detroit Edison Co. 

its service life, has been announced. It will be sold, for the Buensod- Stacey Air Condition- 4 


ing, Inc., were air-conditioning ' 


present, only to machine or equipment makers. It is of greatest 
contractors. 


interest and importance where static discharges might create a | 
fire hazard. These include gasoline pumps, other service station 


i equipment, and machines in chemical, explosive and milling Unusually fire-resistant and sound-absorbent, 
3 plants, the manufacturer states . es . . 
One of the important features of the new v-belt is the absence this J-M lining material prevents the nul- 
of any danger of the belt acting as a “short” betwee » moto j i j j 
y Gage o cing a6 2 ‘WRere SGween the moto sance of noisy ducts in new Detroit Edison 
and its operator, says the maker, who states the resistance built A . . 
into the belt is just enough so that the belt itself cannot act as a Building, Detroit, Michigan. 
direct passage for current.—B. F. Goodrich Co., 548 S. Main St., 
Akron, Ohio. N this new Detroit Edison Building, the owners 
made sure noise would be absorbed . . . not carried 


. in the air-conditioning system by lining the main 
ducts with J-M Airacoustic Sheets. Basically mineral, 
Airacoustic will not flame .. . introduces no fre haz- 
ard. Highly sound-absorbent, it eliminates more than 

70% of all noise in ducts. Its 


Bearing Maintenance 


No. 1969—When the burned out bearing for a large ventilating 
lan serving an office building was replaced it was found that th 
shaft had scored so badly that the bearing would not hold oil 
Removal of the fan for shaft replacement would have been ex- 
tremely costly and difficult due to extremely close quarters and 
would have left the building without ventilation for a consider 
ible period of time. 

lightening the bearing to stop the leak by removing the shims 
resulted in excessive heating of the bearing. Heavier grades of 


high moisture resistance pro- 
vides full protection against 
humidity. 

Airacoustics’s large-size 
units and simple application 
method make installed cost 


oil proved ineffective in maintaining lubrication. | 
[It then occurred to the chief engineer that if a “dry” lubricat- | 

ing film could be imposed on the bearing, the shaft could grad- 

ually be run in again without scoring the bearing. “Oildag,” con- er : , 

sisting of colloidal graphite in oil, was added to the lubricating a 6 eslonagn mr toe 

ol and the fan was run first with the shims in place and late will Neg sc Aeah sa complete 


vithout the shims. At the end of four weeks of operation, the EASY TO HANDLE, details. Write for recently- 


so low you can include duct 





ol leak had stopped and the shaft and bearing were running cool, J-M Airacoustic Sheets published brochure, AC-23A. 
indicating that the proper bearing surface had been restored. pro- are quickly installed at Address Johns-Manville 22E 
tected by the formation of a “graphoid” lubricating f low cost. : he. > , erry 

grapho wicating film on the 40th Street, New York, N. Y. 


surface of the bearing and shaft—Acheson Colloids Corp., Port | 
Huron, Mich. 


Ly ) ; 
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PLAY 
SAFE 


Your Jobs Are Only As Good 
As Their Valves 





In the finished installation, the steamfitter’s 


reputation for good work is all 
wrapped up in the same package 
with the ability and integrity of 
the air valve manufacturer. The 
performance of the job is judged 
as a whole, yet it can be no better 
than the air or vacuum valves 
permit. They'd better be good. 


That's why it’s good sense to stick 
to a precision-engineered line 
like Dole. These valves are distin- 
guished for their fine performance. 
All new features are tested thor- 
oughly before passing them along. 
They come to you with the back- 
ground of a national reputation 
and a strong guarantee policy. 


Get details from your jobber 
on the complete line with a 
full range of prices for every 
possible variation of modern 
radiator installation. 


THE DOLE VALVE COMPANY 










The No. 1A Vari-Vent is 
outstanding in an all-star 


line, for balancing auto- 

matically fired jobs. The 1901-41 Carroll Ave., Chicago, Ill. 
new domed adjustment Offices and Representatives 

ow atte eye-aapest = in all Principal Cities 


improves venting. 


DOLE 


Air and Vacuum 


VALVES 
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Synthetic Tubing 


No. 1970—A special line of hose or tubing made from “Kor , 
seal,” a synthetic elastic material with rubber-like qualities, ha y 
been announced. The hose is made without fabric or any oth: 

wall reinforcement and is stocked in inside diameters rangit 
from % in. to % in. and 1/16 to \% in. wall thickness. It . 
be made in all sizes up to 3 in. outside diameters. 

hose shows 


According to the manufacturer, the 


duromet a 
hardness 70 to 78 at 85 F, specific gravity 1/31, working pr 
sure 50 lb at temperatures up to 120 F. The recommended work 


ing pressure of 50 Ib per sq in. is based on a safety factor of fiv: 


it is stated. ' 
Among the uses of the hose are installations in chemical lal i 

oratories and plants, in electrolytic ore reduction plants and othe 

electrochemical metal refineries. Three years ago an exper : 


mental length was supplied to one of the large Canadian cop; 
refineries to be used as a flexible coupling on the spill pipes 
the cascades on electrolytic cells. Thirty months later the pla 
reported no deterioration from the electrolyte, the manufactur 
548 S. Main St., Akron, Ohio 


states. B. F. Goodrich Co., 


Heavy Duty Torch 
No. 1971—A 


pipe fittings over 6 in 


soldering 


torch to 


recently developed 
in diameter, thawing large pipe and | 
work, is capable of delivering 200,000 Bt 


heavy copper tank 


per hr with a flame ranging from 6 to 24 in. in length, acc 
ing to the manufacturer 

The new torch is light in weight (approximately 
is stated that its controlled flame will not blow out.—Insto-( 
Ave., Detroit. Mich 


Corp., 1900 E. Jefferson 


Cooler for Diesel Engine Jacket Water 


No. 1972—A new diesel engine jacket water cooler uses 
principle of heat dissipation by evaporation of water. It « 
essentially of a ¢ 
through which t 
jacket water is pass¢ 
nozzles to spray wate 
on the coil, and 
blower to force 
past the coils. In « 
eration the hot jacket 
water enters the cool 
ing coil at the top 
the cooler, water fro 
another source 
sprayed over the 


from one end and a 
is blown in from tl 

As the w 

the coil 


is ther 


other end. 





ter outside 
evaporates, it cools the coil and the jacket water which 
The sprayed water is constantly recircu 


2 Ib p 


returned to the engine 
lated so that the actual amount consumed is only about 
1000 Btu of engine heat absorbed. 

This evaporative cooler is designed primarily for indoor ope 
tion although units for outdoor installation may be secured wit 
cooling coils of the finned type to permit air cooled operatio 
The finned type coolers may also ! 


through the winter season. 
brat ( 


used indoors in winter to heat occupied spaces through 
lines of the air discharge duct.—Fairbanks, Morse & Co., 600 5 


Michigan Ave., Chicago, Ill. 


Sound Level Meter 

No. 1973—A new light weight, portable sound level meter 
compact design has a range of 24 to 120 decibels. It is offer 
for almost any kind of noise study, including sound in theater 


auditoriums, and radio studios, and noises of motors, fans, pumps 
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bearings and other machinery 
parts. 

Essential elements of the device 
are a microphone, an amplifier 
and an indicating instrument. An 
arm extension protects the micro 
phone from sound reflected from 
tlie case. The instrument is de 
signed to perform in accordance 
with standards of the American 


Standards Association for sound 


level meters.—General Electric 
Co., 1 River Rd., Schenectady, 
N. Y. 





Vertical Turbine Pumps 


No. 1974—Complete redesign of a line of 6 in. medium capacity 
vertical turbine pumps has included new impellers and_ seats 
which afford higher 
efficiency and better 
performance. For a 


desired capacity of 100 
gpm against 110 ft lift 
in a well and 50 Ib 
pressure above, a 7% 
hp motor is required 
as against a 10 hp mo 
tor with the old model 

Features of the 
include water 
with no 


pumps 
lubrication, 
stuffing 
ground 
open impeller adjust- 


box below 


level, semi- 
able from the surface 
for and for 
changing capacity, and 
the non-sandlocking 
and non-gaslocking de- 
sign.—Pomona Pump 


Calif. 


wear 





Co., 206 E. Commercial St., Pomona, 


Dual Voltage Switch for Are Welders 
No. 


welding machines such as the “Hornet,” when they must be used 


1975—A new dual voltage switch for installation on ar« 
on either of two line volt- 


ages at different times, 
has been announced It 


can be used on any motor 


it pr 


pF mnat employing a-c current 
provided the motor and 
starter are reconnectable 
for two voltages. 


With the 
stalled, the change can be 


switch in- 





made in less than a min- 
ute, states the maker. 
Raised figures on the 
switch base indicate the line voltage for which it is set.—Wilson 
Welder & Metals Co., Inc., 60 E. 42nd St.. New York, N. Y. 





Pump Mount Motor 

No. 1976 
dimensions designed for the easy mounting of centrifugal and 
similar pumps has been announced, with ratings from ™% to 40 
hp inclusive for operation on three phase at two, four and six 
pole speeds. Extended shafts and machined fits for pump 
mounting are all standard and are the same dimensions through- 
out the entire range of ratings. There is a neoprene washer on 


Development of a new line of motors with standard 


Heatinc, Prreinc ann Am Conprrioninc, Octoser, 1940 














| 
| 








With the New Ozalid Model “F”’ 


No waiting for prints with the new fast- 
printing Ozalid Model “F” Whiteprint 
machine. By actual tests with an aver- 
age pencil tracing 18” x 36” . . . 38 sec- 
onds in the printer and 54 seconds in the 
developer. 


Printing speeds up to 56 inches per min- 
ute and absolutely even light distribu- 
tion with the new high pressure mercury 
vapor lamp used in the Model “F”... 
no flickering, no streaky prints, and no 
carbons or globes to change. 


Plenty of light to print Ozalid transpar- 
ent papers, cloths, and foils. What's 
more, you cut electrical consumption as 
much as 50%. Yet, the Model “F” is so 
compact that it can be conveniently in- 
stalled in any print room, drafting room, 
plant or office. 


Here is a machine that saves in labor 
too, since one operator can easily 
handle capacity production. Avoid 
washing and fixing, drying and trim- 
ming of prints. When the finished Ozalid 
print emerges from the Model “F”’, it is 
dry, true-to-scale, and ready for imme- 
diate use. 


Send for Model “F” circular and free 
booklet of dry-developed Ozalid 
prints. There is no cost or obligation. 


ONLY OZALID HAS DRY DEVELOPMENT 
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ANEM@STAT 


DRAFTLESS AIR DIFFUSER 


THE IMPROVED 


TYPE C 








NGINEERS and CONTRACTORS will be interested to learn 

about these improvements in the Type "C'’ ANEMOSTAT 
Draftless Air Diffuser —the type thet mounts flush with the 
ceiling and is most generally used in commercial, institutional 
and residential air conditioning, air heating and ventilating 
installations. 

Improvements include a reduction of approximately 1/3 in 
the diameter of the outer cone, the addition of a substantial 
moulded edge on the outer cone, and an increase in the 
diameter of the fixing stays. These improvements combine to 
increase the ruggedness of construction, to simplify 
installation and to make the unit even more attractive 
in appearance. 

In performance no improvement was possible. The new 
Type "'C'' ANEMOSTAT, like its predecessor and all other 
members of the line, positively guarantees the elimination of 
drafts — pockets of dead, stale, clammy air — hot and cold 
areas and all other obnoxious conditions resulting from faulty 
air distribution. Every air conditioning, air heating or venti- 
lating system, new or installed, can be assured of ideal air 
distribution by the simple expedient of equipping all air 
supply outlets with ANEMOSTATS. 


GET FULL ANEMOSTAT FACTS 


Write for descriptive literature which tells how ANEMOSTATS 
provide ideai air distribution and why they cannot fail. 
It also describes the various ANEMOSTAT types, gives sizes 
and capacities and information about selection and installa- 


tion. Write for it today. 


ANEM@STAT 


CORPORATION OF AMERICA 
Dep't H, 10 East 39th Street, 
New York, N. Y. 
Representatives in Principal Cities 


“NO AIR CONDITIONING SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION” 





| the shaft between the pump packing and the motor bearing j 
combination with a trough cast around the bearing which mak« 
| it impossible for any material pumped to find its way into th 





motor bearing in the event of packing looseness or wear, acco! 
ing to the maker. 

The projecting shaft is covered with a special stainless ste: 
tube ground and polished at the time the shaft is made.—Sterlin; 
Electric Motors, Inc., 5401 Telegraph Rd., Los Angeles, Calif 


Air Conditioning Units 

No. 1977—The illustration shows a view of the assembly 
“Weathermaster” air conditioning units for the new Lafayett 
Building in Washington, D. C. The 1314 units for this building 
are said to be the largest number ever to be installed at one tim 





in a privately owned, new building. In addition to these units 
two of the manufacturer’s 810 ton centrifugal machines will be 
installed. 

This 14 story structure in Washington, D. C., is to hous 
offices of the Reconstruction Finance Corp. in addition to a res 
taurant and general offices. The consulting engineer is W. K 
Karsunky and the air conditioning contractor is Raisler Corp. 
Carrier Corp., 302 S. Geddes St., Syracuse, N. Y. 


Pyramidal Base Motor 

No. 1978—According to the manufacturer, the design of a 
new pyramidal base motor does away with the possibility 
misalignment which might develop in connecting a horizontal 
centrifugal pump to the motor, as the mounting is an integral 
part of the motor. The motor support on which the pump cast 
ing is attached carries the load of the pump instead of permitting 
any of the weight to be imposed on the shaft. 

Simplicity has been achieved by reduction of a number of 
parts; no coupling is required, and one shaft only is used. Two 
large ball bearings take the radial and thrust loads and are 
positively lubricated. 

The new design can be used not only for mounting pumps 
but for any machine where perfect alignment is essential, the 
|maker states—U. S. Electrical Motors, Inc., 200 E. Slauson 
| Ave, Los Angeles, Calif. 
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KNOW 
AIR CONDITIONING 


Send Today 
for 


Samuel R. Lewis’ 


“AIR 
CONDITIONING 
FOR 
COMFORT” 





Third Edition 
288 Pages—lllustrated 
$2.50 





Here is a book that presents—in simple, readily un- 
derstandable form—every kind of information neces- 
sary for an accurate and thorough knowledge of air 
conditioning principles, equipment, and practices. 
Written by S. R. Lewis, a widely-known consulting 
engineer who has been active in air conditioning 
work for more than thirty years, it deals with all an- 
gles of the air conditioning subject from the prac- 
ticing engineer's viewpoint. The designing proced- 
ures explained in the book are, for example, in every 
detail the same procedures employed today by the 
author's own organization. 


Featuring this third edition are several entirely new 
chapters on phases of the subject not previously 
treated, including noise ousted air conditioning 
measurements, air conditioning standards, fire pro- 
tection codes and operating suggestions. Brand 
new designing examples are also used, together with 
new forms for recording the design data, the proper 
filling-in of which is explained step-by-step. 


OF VALUE BOTH AS 
A REFERENCE AND TEXT 


Engineers in air conditioning will find the new "Air 
Conditioning for Comfort" invaluable as a reference 
book, while salesmen, students, and others may rely 
on it to give them a clear knowledge of fundamentals, 
and of the latest air conditioning methods and 
equipment. 


Send for a copy today. We know you will consider 
this volume the most readable and complete book 
on the air conditioning science you have yet seen. 
You will risk nothing in ordering a copy, for you will 
be privileged to return it for a refund if for any rea- 
son it should prove unsatisfactory. Order your copy 
now. 


KEENEY PUBLISHING COMPANY 


6 N. Michigan Ave. Chicago, Ill. 
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FORGED STEEL 
FITTINGS 


SOCKET WELDING and 
SCREW END TYPES 


Light in weight and compact yet ex- 
ceptionally strong — the new line of 
W-S 2000 tb. Forged Steel Socket 
Welding and Screwed Fittings assure 
efficient and durable service. © Es- 
pecially designed for welding, w-s 
Socket Welding Fittings have deeper 
sockets with correctly proportioned 
walls conforming to tentative A.S.A. 
standards. « W-S Screwed Fittings 
have longer bands extending well 
beyond the last thread providing 
added strength and durability. 
Send for Bulletin A-3 


THE WATSON-STILLMAN CO. 
ROSELLE © NEW JERSEY 


WATSON- 
STILLMAN 
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Why Use 
DETOUR PIPING? 


“Detour” piping is wasteful and 
out-of-date—but it was necessary 
with earlier forms of inverted 
bucket traps. Now, however, 
detour piping can be eliminated 
—eliminated by the use of Ander- 
son Super-Silvertop traps. You 
save as much as7 fittings and an 
hour of installation time per trap 
and get a neat, clean-cut piping 
job that you can be proud of. 
Connect this up-to-date trap either as an elbow 
or straight-in-line, no extra fittings to buy or in- 
stall. Inspection is quick and easy—without dis- 
turbing pipe connections. Service life is long and 
trouble-free due to the guided bucket design and 
the Anderloy valve and seat used in Anderson 
Super-Silvertops. Get all the facts about steam 
traps and what size to use—send for your copy 
of "How To Choose a Steam Trap.” Write today to 


THE V. D. ANDERSON CoO. 


1943 W. 96th Street + Cleveland, Ohio 


Super-Silvertop trars 





Remote Pneumatic Transmission Systems 


No. 1979—A simple and accurate means of indicating, record 
ing or controlling process variables remote from the point « 


measurement is offered by a new remote pneumatic transmissio1 


system. This system of remote transmission is particularly ad 





vantageous where it is desirable to correlate temperature, pres 


| sure, flow or liquid level data on a centralized panel or in a 


control room, the maker says. 
The system utilizes standard instruments. It may consist of 


TAYLOR FORGE 
WeldELLS 


Seamless 
Pipe Fittings 
For Welding 





ON’T confuse weld- 

ed pipelines with 

WeldELL pipelines. 

WeldELLS alone offer 

all these 8 aids to faster, 
easier welding. 








i FORGE & 


PIPE WORKS 
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one or two transmitters connected to a receiver; or one or more 
receiving instruments, not necessarily near each other, and as 
far as 1000 ft from the transmitter. Transmitters or receivers 
may be indicating, recording or controlling types. Air pressure 
is the transmitting medium, with % in. OD copper tubing as 
the means of connection. 

The method is accurate within + 1 per cent of the scale range 
when properly installed, it is stated. The speed of response 
of the receiver to changes in output air pressure from the trans- 
mitter is largely dependent upon distance—the maximum lag 
being one second per hundred feet of connecting tubing.—Taylor 
Instrument Companies, 95 Ames St., Rochester, N. Y. 





Conventions and Expositions 











American Gas Association: Convention, October 7-10, Atlan- 
tic City, N. J. Headquarters office, 420 Lexington Ave., New 
York, N. Y. 

American Society of Heating and Ventilating Engineers: Fall 
meeting, October 14-15, Rice Hotel, Houston, Tex. ep A 
Hutchinson, secretary, 51 Madison Ave., New York, N. Y. 

American Welding Society: Annual meeting, week of October 
20, Cleveland Hotel, Cleveland, Ohio. Headquarters office, 33 
W. 39th St. New York, N. Y. Tentative program includes 
papers on welding of carbon-molybdenum piping for high pres- 
sure, high temperature service, by R. W. Emerson; pipe welding 
arc and gas welding piping, 


for naval service, by Bela Ronay; 
by Eric Seabloom; and codes for welding pressure vessels, by 
D. S. Jacobus. 








Whether you install a 
Patterson Everdur, Patter- 
son Copper-Clad or Pat- 
terson Copper-Lined Hot 
Water Heater, you can be 
sure that they will deliver 
clean, rust-free hot water 
year after year. 

Moreover we guarantee 
all the hot water desired, 
as quickly as desired and as hot as desired, at 
the lowest possible cost. 


Write now for our catalog 


The Patterson- 


Kelley Co., Inc. 


107 Burson St. 
East Stroudsburg, Pa. 








Everdur or 
Copper Lined 
Hot Water Heaters 
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Whatever your heating or cooling problems, you 
will find a practical, economical solution in selecting 
a YOUNG product. Satisfactory past performance 
prompts many architects, heating contractors and 
engineers to specify YOUNG units for they know 
that YOUNG design incorporates every modern 
phase of heat transfer, and that the units are light in 
weight, easy to handle and install, compact and 
attractive in appearance. 


The YOUNG representative in your territory is a 
competent heating engineer thoroughly versed in 
the science of heat transfer. He has a knowledge 
of local conditions and will 
aid you without cost or 
obligation. 


FILL OUT THE COUPON 


Catalogs are available on all prod- 
ucts, illustrated, giving full descrip- 
tion, capacities, working tables, and 
installation drawings. 


YOUNG RADIATOR COMPANY 
723 S. Marquette St., Racine, Wis. 


Gentlemen: I desire the following catalogs: 
4039 STREAMAIRE Convectors 
()2738 SH Unit Heaters 
] 336 FH Unit Heaters 
5039 Young Evaporators 





6539 FC Heating Units 

5537 Cooling Coils 

4540 Heat Transfer Surfaces 
7040 Ductless Air Conditioning 


2540 Vertifiow Unit Heaters Unit 
Name 
Firm .. 
Street 
City State 
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American Society of Mechanical Engineers: Annual meeting 


December 2-5, Hotel Astor, New York, N. Y. Headquarters 4 
H office, 29 W. 39th St., New York, N. Y. : 
t Power Show: 14th National Exposition of Power and z 
| Mechanical Engineering, December 2-7, Grand Central Palac« a 

New York, N. Y. Under management of International Exposi z 


tion Co., Grand Central Palace, New York, N. Y. 

American Chemical Exposition December 11-15, Stevens 
Hotel, Chicago, Ill. Under auspices of Chicago section, Ameri 
can Chemical Society. Exposition manager, Marcus W. Hinso: 
110 N. Franklin St., Chicago, Ill. 

Refrigeration and Air Conditioning Exhibition: January 13-16 
Stevens Hotel, Chicago, Ill. Sponsored by Refrigeration Equip 5 
ment Manufacturers Association, R. M. McClure, executive se 
retary, 111 W. Washington St., Chicago, Ill. 

American Society of Heating and Ventilating Engineers 
Annual meeting, January 27-29, Hotel Muehlebach, Kansas City 
| Mo. A. V. Hutchinson, secretary, 51 Madison Ave., New York 
oe, & 2 
| National Oil Burner Progress Exhibition: March 17-22, Con 
mercial Museum, Philadelphia, Pa. Official hotel headquarters 
Hotel Benjamin Franklin. Sponsored by Oil Burner. Institut 
| 30 Rockefeller Plaza, New York, N. Y. 

American Society of Heating and Ventilating Engineers 
Semi-annual meeting, week of June 16, San Francisco, Calif 
A. V. Hutchinson, secretary, 51 Madison Ave., New York, N. \ 

Pacific Heating and Air Conditioning Exposition: June 16-20 
Exposition Auditorium, San Francisco, Calif. Under auspices 
of American Society of Heating and Ventilating Engineers, and 
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under management of Charles F. Roth, International Expositior 
Co., Grand Central Palace, New York, N. Y Walter | 
Fleisher is chairman of the advisory committee. 

American Society for Testing Materials: Annual meeting, and 








A-P Wedel 
Thermostatic Ea 
16 tens Freee t 


Guy 


ey Valve 
tens Methyl. 


exhibit of testing apparatus, June 23-27, Palmer House, Chicag: 
Ill. Headquarters office, 260 S. Broad St., Philadelphia, Pa 
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DEPENDABLE 
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WITH AN 


AUTO -VENT 
AIR ELIMINATOR 


AID-O'-MIST'S No. 7 Auto-Vent Automatic Air Eliminator 
is the solution fo most perplexing venting problems. For 
automatically eliminéjing air from hot or cold water lines, con- 
cealed radiators, unit heaters, tanks, Diesel 
Engines, cooling manifolds,’or any other place 
where air pockets or traps retard the free cir- 
culation of liquids, it has no peer. The Auto- 
Vent is simple in construction, yet positive in 
its action, assuring utmost efficiency of liquid 
flowage in any system where it is applied. Built 
of brass and Monel metal, then nickel plated to 
avoid corrosion, make it practically infallible in 
operation . . . and last indefinitely. Maid-O'- 
Mist No. 7 Auto-Vent Automatic Air Elimina- 
tors will keep liquid lines open . . . will "Get 
that air out of there” . .. Try them on your 
equipment, they will prove to be highly satis- 
factory. 









Maid-O’-Mist also manufactures Humidifiers for all types of Steam, 
Hot Water, and Warm Air Heating Systems. ; 


MAID-0-MIST": 














*® Progressive 

Service Emgineers 
Use and Recom- 
mend — and Ag- 
gressive Jobbers 


Stock and Talh— 
® Preducts. Export 








(211 NORTH ABERDEEN STREET 
CHICAGO ILLINOIS 
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Book Reviews 








Simple Blueprint Reading 


{Simple Blueprint Reading with Special Reference to Weldinz 
st ed. 1940. 138 pp., 6 x 9 in., semi-flexible simulated leather 
ever. Published by Lincoln Electric Co., 12818 Coit Rd., Cleve 
and, Ohio. Price, 50 cents in U. S. A., 75 cents elsewhere.] 

This new book offers a basis for study of blueprint reading 
which, together with practice in the actual reading of drawings, 
will guide the student to proficiency. While compiled and pub 
lished primarily for welders, it contains information of value for 
anyone concerned with mechanical construction. The text is con 
cisely written in practical language and over 160 illustrations are 
included. 

A comprehensive explanation is given of various symbols used 
in drawing of different types of welded joints and illustrations 
include practical examples ‘of drawings of a number of machine 
parts, pipe connections, general construction, tanks, etc. There 
are also questions and answers to allow the reader to test his 


knowledge. 





Booklets, Reports and Papers 











Federal Specification for Pipe 

Copies of the Federal Specification for Pipe; Steel and Fer 
rous-Alloy, Wrought, Iron-Pipe-Size (Federal Standard Stock 
Catalog, Section IV, Part 5, WW-P-403a) may be obtained 
from the Superintendent of Documents, Washington, D. C. for 


sc. This specification became effective July 15 and supersedes 
Federal Specification WW-P-40° 


It was approved by the Di 


= Quick, easy installation 


\ with CHROMALOX 
SELEGTRIG AIR HEATERS 


Save on 
heating 
costs 

. 
Get heat 


at any 
time 








Avoid 
piping 
troubles 








You can install a complete heating system with these units in 
the fraction of the time it would take to do a piping job. 


Built in many Wired heat goes anywhere! 


ees te 4a Just the thing for new plant extensions, overtime heat, or 
Kw. AU fully where only occasional heat is needed. Ideal for early season cold 
described in Weather, too—no need to use expensive boiler heat for the hour 
“The Chrom- & two that is necessary on early Fall mornings. Chromalox 
alox Book of heaters can do the job much more economically—it's heat on or 
Electric off at the click of a switch. Low cost when on, no cost when off. 


Heat.’ Write 
for your copy Check with us on the cost of heating that new plant floor, or 
any other heating job. Simply write us the essential facts. 


today. 
EDWIN L. WIEGAND COMPANY 
7610 Thomas Blvd. Pittsburgh, Pa. 
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STEP UP PRODUCTION 


WITH 


RHOADS ™ 


, - ae 


Je tne 


the ideal 


72 SF <ue wood 


SHORT CENTER DRIVE 


& SONS + 35 N. SIXTH ST 


PHILA. PA 
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PRE-CREATED HUMIDITY 


ir, 


Any air-conditioning system is 
definitely enhanced by the in- 
clusion of Kathabar Humidity 
Control Units. Kathabar handles 
humidity first, delivering any required volume of air 
of the desired humidity to heating, cooling and circu- 
lating equipment. 

Kathabar Pre-Created Humidity simplifies the 
planning and installation of the whole job. Impressive 
economies in operation and maintenance provide 
further assurance of complete satisfaction in owner- 
ship. It will pay you to investigate the advantages 
Kathabar brings to the engineering and sale of air-con- 
ditioning systems for comfort and industrial processing. 


SURFACE COMBUSTION CORPORATION - TOLEDO, OHIO 


WHAT IS KATHABAR ? 


. 
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rector of Procurement for the use of all departments and estal 
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lishments of the government. 


Effect of Soot on Boiler Rating 


Report Bh 
series of the 
of Soot on tl 


prepared by Richard S. Dill and Paul R. Achenbach. 
pages in length and can be had from the Superintendent 
Documents, Washington, D. C., 

It is shown that the rating of a boiler, obtained by a t 


method based 
affected by s« 
be too slight 
the efficiency 


{S54 of the Building Materials and Structur: 
National Bureau of Standards is entitled Effe 
1e Rating of an Oil Fired Heating Boiler; it wa 
It is fo 


“yd 


We 
a cg Ni os 


for 10c. 


on constant flue gas temperature, can be serious! 
ot on the heating surfaces, although the soot ma 
in amount to affect greatly either the capacity 

At constant firing rat 


* . r 
. iota PMCS es 


at a constant firing rate. 


the soot has a large effect on the flue gas temperature. 


Ceiling Insulation and Comfort 


Report 
series of the 


of Ceiling Insulation Upon Summer Comfort, by 
Phillips. It is 10 pages in length and can be had 


BMS52 of the 


Building Materials and Structur 
Bureau of Standards is entitled Eff 


Thomas D 


National 


from t 


Superintendent of Documents, Washington, D. C. for 10c. 
This investigation deals with the effect of insulation in limit 


ing the temperature rise of the rooms in the upper story of 


building with 


; 


a flat roof. For test purposes a structure wa 


built on the roof of one of the buildings at the National Bureau F 


of Standards. 
roof, below Ww 


by a ceiling of plasterboard. 


installed just 
space. 
measured, an 


in the temperature of the ceiling was determined. 


The results 


FOR 


projects 


complete 
supports, 


steam or 
~ . 
Write 





(MERI 


The temperature of the ceiling in the room below wa 





ADSCO provucts Over 136 
Catalog ‘ty pages of 
No. 35 g Data 


A Buying Guide of Equipment for Steam 
or Hot Water Line Installations 


ADSCO products have been approved and purchased for 
years for installation on Army, Navy, Marine and Air Corps 


ment must be provided to function as efficiently under 
emergency conditions as under routine service. 
The ADSCO Catalog No. 35 illustrates and describes the 


flow meters, steam traps, tile conduit, wood casing and 
water heaters necessary for the complete installation of a 


This structure has a “flat” (slightly sloping 
hich is a low attic separated from the room bek 
Various types of insulation w 


above this ceiling to insulate it from the att 
1 the effect of the insulation in limiting the ris 


show that a lath and plaster or equivalent ceilin; 


AbscoO PRODUCTS 


STEAM DISTRIBUTION 





DSCO 





cares 
we 0d 











—— 


Meets the Needs of National 
Defense and Private Industry 


and by private industry where dependable equip- 


line of slip and packless expansion joints, pipe 
saddle plates, alignment guides, condensation and 


hot water pipe line. 
for your copy today. 





CAN [JISTRICT STEAM COMPANY 


NorTH TONAWANDA. ‘'.Y 
IN BUSINESS OVER SIXTY YEARS 
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exposed directly to the heat of the attic will be so hot on warm | 
wmmer days as to add materially to the discomfort of persons 
the room below. Even a moderate amount of insulation will 


take the room much more comfortable. 


Specifications for Surface Condensers 


The Heat Exchange Institute, 90 West St., New York, N. Y., 
as issued an 8 p. 8% x 11 in. booklet of Typical Specifications 
for Surface Condensers and Auxiliaries for Turbine Service 
which is available from the institute at 25c per copy. 

This publication is designed as a guide to purchasers of sur- 
face condensers. The “typical specifications” are similar in form 
to a check list so as to insure that complete information is sup 
plied by purchasers to manufacturers, The use of the typical 
specifications will enable the manufacturers efficiently to design 
a surface condenser to meet the specific requirements of the pur- 
chasers. Its use will result in the saving of considerable time 
which is usually lost when pertinent information has not been 
supplied by the purchasers, according to the institute. 


Radiant Temperatures from Lighting Systems 


\ paper on Radiant Temperatures from Lighting Systems 
with Comfort Correlations was presented by Howard M. Sharp, 
Manager, Lighting Bureau, Buffalo, Niagara & Eastern Power 
Corp., before the 34th annual convention of the Illuminating 
Engineering Society. In the paper the author described a prac 
tical method of ascertaining the mean radiant temperature of 
lighting systems in common use in commercial and industrial 
interiors, outlined the test procedure and recorded results ob 
tained from investigations under actual working conditions 
Psychrometric data and comfort sensation of occupants were re 
ported in an attempt to uncover possible correlation 

In conclusion, the author stated “that much remains to he 


Why Make a Pipe Union 


THIS 


Because there's downright economy 








in using pipe unions again and 
again. And Darts are built to do 
exactly that That means extra 
heavy bedies and nuts of air-refined 
malleable iron. It means two bronze 
seats, ground and matched to Dart's 
exclusive, ‘‘true-ball"’ surfaces 

It takes this kind of quality to 
give you Dart's multiple-service. 
So, if you want lowest cost-per- 
tight-joint, buy Darts. You can’t 
buy better unions 
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as good as. 





HOW Ww | AIDS 


AIR CONDITIONING 


in Atlanta’s Famous Piedmont Hotel 





NOVOID CUTS REFRIGERA- 
TION COSTS and protects cold 
lines, valves, and chillers of the 
Piedmont Hotel's air conditioning 
system. Cork Covering furnished 
and erected by Armor Insulation 
Co., Novoid Distributors 


LONG FAMOUS for its southern hospitality, 

Atlanta’s Piedmont Hotel is now famous 
for air conditioned comfort. And that comfort 
is supplied efficiently and economically 
through cold lines and risers lastingly insulated 
with NOVOID CORK COVERING. 

This natural CORK material has proved its 
worth time and time again in all kinds of air 
conditioning installations. It effectively bars 
the passage of heat, prevents destructive con- 
densation, and aids in temperature control. 
Properly installed, Novoid Cork Covering pro- 
vides years of trouble-free, money-saving service. 

Novoid Cork Covering is light in weight, yet 
strong and rigid. It is specially fabricated in 
shapes and thicknesses to fit any piping ar- 
rangement . for every temperature need. 
Find out more about this efficient, lasting Cork 
insulation. Mail the handy coupon below for 
complete details. Address Cork Import Corp., 
330 West 42nd Street, New York City. 


NOVOID CORK INSULATION 


MAIL COUPON FOR FULL DETAILS 





Cork Import Corporation, HPA-10 
330 West 42nd Street, New York City 


! 
| 
| 
Please send me complete information about Novoid Cork | 
Covering for all air conditioning pipe lines. | 
| 
| 
| 
| 


Name 


Street City and State 
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tm ALL-ASBESTOS INSULATED DUCT 





Heating & Air-Conditioning Contractors 
Furnace ( 


CAREYDUCT wmstalled by—Normandy Sheet Metal 


and Furnace C« 


A NATURAL 
SOUND ABSORBER 


CAREYDUCT was used in the air- 
conditioning system installed in the 
plant and modern office addition of 
The Burkhart Mfg. Co., St. Louis. 
The duct conveys cool air in summer; 
warm air in winter. Due to the fact 
that CAREYDUCT “hushes” noise, 
the Burkhart offices are among the 
quietest in that city. 


CAREYDUCT combines both duct 
and insulation. Simple slip-joint con- 
struction makes it easy to erect. 
CAREYDUCT .is_ sound-absorbing; 
permits higher air velocities; is fire- 
proof and permanent. Cannot rust, 
rot or decay. Attractive in appear- 
ance; saves labor; very economical. 
Write for Engineering Manual—ad- 
dress Dept. 25. 


THE PHILIP CAREY COMPANY « Lockland, Cincinnati, Ohio 








done before all factors which influence comfort are explor 


and brought into workable form. The lighting profession « © 
contribute much to this advancement of knowledge, and shx 
a 


do so in the interest of wider use of desirable illumination 
present investigation would seem to extend our horizons enous 


” 
Prt ea 2) 


to show that of the various factors which influence thermal c 
fort sensations, lighting plays a minor role. However, it wor 
seem desirable to extend radiant studies along the lines of wid 


RE 


spread field surveys, supplemented by a more exact analysis 
all forms of light utilization under identical, controlled, rep: 


pene fs 


ducible conditions, so as to provide data by means of wh 
field and laboratory deviations could be segregated for furt! 
study. We can then look forward to a time when, with all { 
tors fairly well understood, adjustments can be made in ea 
to the end that people can be provided with an environm 
producing the maximum of balanced comfort, efficiency 


harmony.” 





Recent Trade Literature 








For your convenience in obtaining copies of these bulletins 

see coupon on page 118. If you write direct to the manu 

facturer, describe carefully what literature you want, as the 

number given first in each item is for use only when send 

ing your request to Heatrinc, Pirinc ano Am Conpirironine 
No. 3656. AIR AND VACUUM VALVES Dole Val 

Co., 1901-1941 Carroll Ave., Chicago, Ill. 8 p. bulletin (CPI 

1097) listing the manufacturer’s line of air and vacuum valves 

including “Vari-Vent” valves—grouped according to their appli 

cations for automatic fired jobs, hand fired jobs, for vacuun 5 

izing, etc. 
No. 3657. AIR DISTRIBUTION DEVICES Plandair: 

Inc., 3223 Kennett Square, Pittsburgh, Pa. Looseleaf catalog 1 


HEATING— Direct Radiation 
Taleihalel ti: Me aelelielicla 
Zone Control 
Unit Heater Control 


HEATING & VENTILATING 
Central Fan Systems 
OP TiMe Actaliliciiclas 


HEATING, VENTILATING & HUMIDIFYING 
COOLING & VENTILATING 
YEAR-"ROUND AIR CONDITIONING 


Write tor New Bulletin PE-82] 


The Fulton Sylphon Co. 
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“Kno-Draft” air distribution devices describing their features, 
viving mounting details and dimension tables, selection tables and 


instructions for their use, specifications and installation informa 
tion. Also, a 4 p. pamphlet on the “Model SR” combination 
supply and return high velocity air distribution terminal 

No. 3658. AMMONIA COMPRESSORS: Frick Co. 
Waynesboro, Pa. 16 p. bulletin (112-G) on enclosed type am 
mouia compressors with information on their general features, 
their applications (including air conditioning), the principles of 
refrigeration, construction details, control, lubrication, belt drives, 
and dimensional drawings. 

No. 3659. BALANCING MACHINE: Gisholt Machine Co., 
1387 E. Washington Ave., Madison, Wis. Performance data 
sheets (55 and 59) giving case studies of typical examples of 
static and dynamic balancing on “Dynetric” balancing machines, 
one covering industrial ventilating equipment and the other hom« 
ventilating fans. A detailed description of the procedure for 
locating, measuring and correcting the unbalance in these fans 
is given. 

No. 3660. BLOWER WHEELS: Advance Aluminum Cast 
ings Corp., 2742 W. 36th Pl, Chicago, Ill. 80 p. catalog illus 
trating complete line of “Castalu” blower wheels with perform 
ance charts and tables showing capacities of different size fans 
at various speeds and static pressures based on tests in accord 
ance with the rules of the National Association of Fan Manu 
facturers. Of particular interest is a new scroll layout for us¢ 
in accurately laying out the housing for any size fan; all dimen 
sions shown on the layout are ratios of fan diameters. 

No. 3661. BLOWER WHEELS: 
E. 168th and Waterloo Rd., Cleveland, Ohio. 4 p. bulletin on 


Morrison Products, Inc., 


“Airstream” blower wheels, illustrating their construction 
features. 

No. 3662. BOILER FEEDWATER TREATMENT: Per 
mutit Co., 350 W. 42nd St.. New York, N. Y. Bulletin describ 
ing new process for removing silica from boiler feedwater to 


EFFICIENCY - ECONOMY DEPENDABILITY 


3 Factors Behind 
LAU LEADERSHIP 


in the Light Duty 
Blower Field 








@ Our Engineers Help You Cut Costs in 
Solving Your Air Handling Problems 


Some of the greatest names in air conditioning . 
manufacturers, engineers, dealers . . . have made 
test after test in their search for a light duty blower 
that excells in efficiency, economy, dependability, and 
quietness of operation and have decided on 
LAU BLOWERS. 

Years of conservative engineering, grueling labora- 
tory tests, painstaking care in precision manufacture 
are responsible for Lau's leadership. 

Ventilation, cooling, heating what are your 
air handling problems? Write us about your re- 
quirements and immediate action will follow. 


s THE LAU BLOWER CO. 


2015 Home Avenue, Dayton, 0. 















THERE'S A SALES ENGINEER NEAR 
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712 S$.SPRING AVE. «+ -« 





¢ You Can Amortize 
The Gost of This Warm 
Air Heating Plant in 
a Minimum of Time 


The 
Directherm, 
Direct-Fired 
Warm Air 
Unit Heater 





For Plants 
of All Types 





Oil-fired 
unit illustrated 


300,000 to 1,500,000 BTU CAPACITY 
@ DIRECTHERM WARM AIR HEATERS FOR OIL, GAS OR 


COAL are available in six standard sizes with capacity from 
300,000 to 1,500,000 Btu’s. They are made of heavy gauge steel 
plate, with major sections all welded and flue gas headers ar« 
readily cleanable. 


@ VENTILATION AND AIR RE-CIRCULATION. The 
Directherm can be easily hooked up for outside air intake. Air 
filters may be used in the intake box when desired. 


@ INSTALLATION. These units, when assembled, require 
nothing more than a stack and an electrical connection (plus a 
gas or oil fuel hook-up) and can be made fully automatic in 
operation when using oil, gas or stoker. 


@ PORTABILITY. Directherm Heaters may be readily r 
moved from one location to another or from one plant to an 
other when building expansion programs demand such altera 
tions in the heating system. 


@ LOW INSTALLATION AND OPERATING COSTS. Be 
cause of their low first cost, the investment in Directherm Warm 
Air Heaters can be amortized in a minimum of time and are 
thus particularly desirable for plants of possible semi-permanent 
utility. High efficiency of combustion with discharge of heat 
direct from the unit makes for low heating cost. 


@ DUCT WORK. While the 
Directherm Heater wili provide 
thorough heat distribution 
without duct work, where ne- 
cessity requires it may be 
hooked up with a system for 
further heat distribution. The 
fan equipment is of ample ca- 
pacity to overcome duct re- 
sistances. 





LEADING ARCHITECTS 
AND ENGINEERS 


Endorse Warm Air Heating For 
Plants. The Directherm Warm Air Unit 
is ideal for industrial heating and wil! 
meet the requirements demanded of the 
new tendency to designate warm air 
installations for plant heating 











Factory Representatives. 


A few territories still 0 R D E R N 0 W F 0 R 
open. Write for details. PROMPT DELIVE RY 


AIRTHERM 


MANUFACTURING COMPANY 


ST. LOUIS, MO. 
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| ... + THE EXTENDED SURFACE TUBING WITH DUAL 
| EFFICIENCY; HIGH HEAT TRANSFER AND REMARKABLY 
LOW RESISTANCE ARE CHARACTERISTIC OF ALL SIZES 
AND TYPES OF TILCO-FIN TUBING. 


TILCO.-FIN is a patented extended surface tube, the design of 

which gives a high heat transfer without excessive resistance. 

The resistance is actually much less than accepted standards. 
| A variety of sizes is available with many combinations of sec- 
| ondary to prime surface, all having the superior performance 
| features of TILCO-FIN design. 


TILCO-FIN INCORPORATED 


58 Second Ave., Brooklyn, N. Y. 











Just this One Feature 


Gives you More Value 
from REX 


Blowers — 








—the 
center hub 
wheel! 














Available in sizes 13” and smaller this costly design 
is the same as used-on high pressure, forced draft blow- 
ers. Its chief advantage is that it distributes the air 
more evenly with less turbulence than do wheels of 
the center plate or end spoked types. Write for data 
about this and other features of REX Blowers, Wheels, 
Housings and Bearings. 





N FRO S- 


SF ee a lana Heated L ¢ 





1934 W. 114th St. Cleveland, Ohio 
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prevent silica scale in steam boilers, superheaters and turbine 
The process makes use of the silica absorbing property of meta 
lic oxide sludges and can be used in connection with both h 
and cold lime soda processes of water softening. 

No. 3663. COs INDICATORS: Bacharach 
strument Co., 7000 Bennett St., Pittsburgh, Pa. 
(337) on “Fyrite” CO, 
they work. 

No. 3664. CONTROLS: Minneapolis-Honeywell Regulat 
Co., 2701 Fourth Ave., S., Minneapolis, Minn. 16 p. booklet e1 
titled A Heated Question Answered which tells a straightforwar 
story of fuel savings based on various tests by authorities and 


Industrial I: 
4 p. bullet 


indicators, describing features and hi 


interest to every building owner. The manufacturer’s “Chror 
therm” thermostat is featured. 

No. 3665. COOLING TOWERS: Binks Mfg. Co., 3114 Ca 
roll Ave., Chicago, Ill. 4 p. bulletin (400) on small series sel{ 


contained horizontal type induced draft cooling towers recon 
mended by the maker for small 


tained air conditioners and similar equipment. 


and medium capacity self-cor 
\ capacity tal 


and specifications are included. 


No. 3666. COPPER IN AIR CONDITIONING: Copper & 
Brass Research Association, 420 Lexington Ave., New Yor 
N. Y. Bulletin (111) including an article on how the physi 


properties of copper and brass are valuable in air conditioni: 


work and giving a description of a number of installations a: 
the copper and brass equipment used in them. 

No. 3667. EXHAUST FANS: Chelsea Fan & Blower ( 
Inc., 370 W. 15th St., New York, N. Y. 1 p. bulletin illustrat 
ing belt drive exhaust fans, available with or without penthous 
one of the manufacturer's line of exhaust fans ranging in si 
from 12 to 72 in. 

No. 3668. EXTENDED SURFACE TUBING 
Inc., 58 Second Ave., Brooklyn, N. Y. 4 p. 
tended surface tubing illustrating laboratory tests 
including heating and cooling 


direct expansion coils, etc. 


Tilco-F 
bulletin on ex 
and showing 
typical uses surface, hig 
heater coils, 


some 
pressure 








CADILLAC CONDENSATION METERS 





THE WATCH DOG OVER WASTED HEAT 
Send for Catalogue No. 20 

CENTRAL STATION STEAM COMPANY 

2920 East Woodbridge St. Detroit, Michigan 

Largest Producers of Condensation Meters in the World. 
























REFRIGERATION 
COMPRESSORS 


1/8 to 25 - 
UP TO Fa 







FOR EVERY PURPOSE 


Inquiries invited 
from contractors, 
engineers and 
selling agents. 


MERCHANT 
& EVANS CO. 


PHILADELPHIA, PA. 
Pient: Lancaster, Pa. CL-10000-- 734 WP 
c . Slow speed —water cooled 


15th Successful Year 
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No. 3669. FFANS: National Association of Fan Manu- 
.cturers, 5-208 General Motors Bldg., Detroit, Mich. 16 p. 
ictorial booklet entitled The Magic of Fresh Air and Electricity 
showing applications of ventilating equipment for use in industry, 
ommercial establishments and the home. 

No. 3670. GLYCOLS: Carbide & Carbon Chemicals Corp., 
0 E. 42nd St.. New York, N. Y. Folder (No. 2) on glycols, 
we of a series presenting properties, uses and possibilities of 
organic chemical families. Among the uses of glycols are anti 
freeze solutions, heat transfer media and others. 

No. 3671. HEATING COILS: Fedders Mfg. Co., Inc., 57 
Tonawanda St., Buffalo, N. Y. Set of four “Time Saver” charts 
for quick and accurate figuring of temperature rises for various 
operating conditions for “Type K” heating coils. These charts 
have been reprinted from the manufacturer’s latest catalog cover- 
ing the complete line of these coils. 

No. 3672. HOT WATER SUPPLY HEATERS: Taco 
Heaters, Inc., 342 Madison Ave., New York, N. Y. 16 p. cat 
alog (A-99) on heaters for hot water supply showing applica 
tions, giving information on construction and installation, and 
presenting tables of capacities and dimensions. 

No. 3673. LIQUID LEVEL CONTROLLERS: Cochrane 
Corp., 3161 N. 17th St., Philadelphia, Pa. 10 p. bulletin (2939) 
describing in detail five different methods of liquid level control 
with wide application in the power and process fields. A discus- 
sion of operation and advantages of each type simplify proper 
selection from tabulated data that include operating characte1 
istics and list prices. 

No. 3674. LIQUID LEVEL METERS: Cochrane Corp., 
3161 N. 17th St., Philadelphia, Pa. 8 p. bulletin (2990) cover- 
ing six different styles of mechanical and electric operated liquid 
level meters with application and technical data conveniently 
arranged in sections devoted to each of the various availabk 
instruments. 


PERMANENT 
FFICIENT 


ECONOMICAL 


Send for this 16-page 
insulation manual. 







Foo Pacific Lumber Company 
00 Bush St., San Francisco 
Gaon LosAngceles.New York 








invotute NOZZLES 


The preference for trouble-free 
cir washing service — because 
there are no internal parts or vanes 





fo wear or clog. Proven through 
many yeors of service in water 








Draftless. DISTRIBUTION 
OF ANY AIR VELOCITY 


Inparts a circulatory motion which distributes air 
evenly to every corner of the room, mixing condi- 
tioned air and room air within the Distributor by 
means of a simple Injector principle. Above is an 
installation at Manhasset, L. L, showing how easily 
and effectively Demuth Air Distributors can be 
combined with lighting fixtures. Low in cost—as 
easily installed as a light fixture. 


Write for illustrated folder giving complete details. 


CHARLES DEMUTH & SONS 


112-07 New York Bivd. JAMAICA, N. Y. 





GENERAL CONTROLS 


A Veritable 
POWERHOUSE 


A new two-wire hydraulic- 
ally operated, full-ported, 
all-purpose motor valve 
for air, water, gas, gaso- 
line, oil (any gravity and 
grade) brine, or saturated 
steam up to 150 Ibs. per 
sq. inch, and 125 F. to 
250 F. 


ENTIRE OPERATOR SEALED IN OIL FOR LIFE! 
NO ANNUAL MAINTENANCE 


Here is one of the most versatile mo- 
tor valves ever developed. Operates 


HYDRAMOTOR VALVE 





opening, 5 VA when open. Valve is 
full-ported and will operate in any 
position. 100% tight shut-off as- 
sured. Entire operator is sealed in 














cooling and air conditioning instal- 
lations totaling more than 5 mil- 
lion g. p. m. 

Made in sizes and types for all 
requirements. Ask for Bulletin N-615. 


YARNALL-WARING CO., PHILA. 
107 MERMAID AVENUE 
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on simplified two-wire control. There 
are no gears to wear out,—only one 
internal switch. Amazingly low in 
current consumption, 60 VA during 


GENER ALIc 


oil for life, eliminating usual annual 
maintenance. Write for new 1940 
Catalog containing complete engi- 
neering details and specifications. 


ek Be ook me 
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60TH ST., NEW YORK, N. Y. 


YOU CAN DEPEND ON 
GR i D UNIT HEATERS 












No electrolysis 

. More air changes per 
hour 

. Do away with main- 
tenance 

. Long life of unit 


Send for complete 
details. 
Unit Heater & Cooler 
Division 


D. J. Murray Mfg. Co. 
Wausau, Wisconsin 
Offices in principal cities 


G RI Dunit HEeaTeErR 
KNO-DRAFT 


Model "F’ 
High Velocity 
Spun 
Aluminum 
Ceiling Type 
Air Terminal 
* Draftless 

* Efficient 

* Adjustable 


Meets the demand for an efficient device that is low in price. 


Write PLANDAIRE, Inc. prrrssuncH. 13, pa. 





THE DIFFERENT 
UNIT HEATER 



















































No. 3675. MONEL: International Nickel Co., Inc., 67 W 
St., New York, N. Y. 12 p. bulletin of technical information 
the engineering properties of “Monel,” including compositi 
physical constants, strength and ductility, effect of temperat: 
on strength, corrosion resistance, types of corrosion, work 
properties and a description of mill products. 

No. 3676. PRE-FINISHED METALS: American Nickel 
Co., 113 Second St., Peru, Ill. Series of mailing pieces deal; 
with the economy of pre-finished metals and telling why the 
metals help many manufacturers in reducing cost. A numbet 
items made from the products are illustrated and testimonials 
are given. 

No. 3677. PRESSURE REDUCING AND DESUPE 
HEATING CONTROL: Bailey Meter Co., 1050 Ivanhoe R 
Cleveland, Ohio. 16 p. bulletin (107-A) illustrating and « 
plaining pressure reducing and desuperheating control of th 
operated type. Diagrammatic arrangements, installation phot 
graphs, and detailed pictures of individual control units 
included and chart records show the operation of typical syster 

No. 3678. REFRIGERATING UNITS: Frick Co., Wayn 
boro, Pa. 4 p. bulletin on “Type AV” refrigerating units cd 
signed for “more cooling capacity in less space.” Features 
the units are described in some detail. 

No. 3679. REFRIGERATION EQUIPMENT Kran 
Trenton Co., 626 Brunswick Ave., Trenton, N. J. 64 p. catal 
(R141) on refrigeration equipment for the small tonnage fi 
including a number of new items. The last 13 pages are devot 
to engineering data on refrigeration load calculations and inclu 
numerous useful tables. 

No. 3680. SOLDER POTS: Electric Soldering Iron 
Inc., Deep River, Conn. Catalog sheet (511) illustrating new 
line of “Esico” solder pots. 

No. 3681. STEAM, AIR AND WATER EQUIPMENT 
Johnson Corp., 830 Wood St., Three Rivers, Mich. Looseleat 
catalog of over 80 pages on steam, air and water equipment wit 
sections on rotary pressure joints, electrically operated retur 
traps, boilerfeed pumps, boiler water level control, and air and 
steam separators, oil absorbers and aftercoolers. Each sectior 
contains operating data, dimensions, recommendations for prope 
selection, etc. 

No. 3682. V-BELT DRIVES: Pyott Foundry & Machin 
Co., 328 N. Sangamon St., Chicago, Ill. 112 p. handbook 
(V-500) on “Vee-Tex” v-belt drives and their selection. Cop) 
righted “economy tables” are featured; these tables are designed 
to enable drive users to select readily the cheapest of the ma 
drive arrangements that will do a given job. Also included ar: 
pictures of installations, belt and sheave price list, a section « 
v-flat drives and several pages of engineering data. 

No. 3683. WARM WATER HEATING: Taco Heaters 
Inc., 342 Madison Ave., New York, N. Y. 12 p. catalog (B-99 
on specialties for warm water heating, giving in simple tabl 
form information on how to size an average two pipe forced 
circulation. warm water job. Numerous design tables, installa 
tion sketches and other data are included. 
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No. 311-A adjudiahle DIRECTED AIR FLOW 


REGISTERS aad GRILLES 


After the register or grille is in place, 
and without taking it out, adjustments can 
be made until exactly the right deflection of 
air flow is attained. Send for catalog today. 4 


THE INDEPENDENT REGISTER CO. 


3747 EAST 93RD STREET + CLEVELAND, OHIO 
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